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(54) BEMO**] 



(57) [iS**)] 

nfciatfi^^«m«©ia«ijiaao^, ia»y*u 209 

i-iffi»flFfig6P2 2 Oimmy^'^V 2 0 9*^e>iii«x- 

•&V^c^S* 5«S[OM;*:iii»«:f^fi£ LCD 1 
OtC-^b'Jy^'>^S5^-t*o «!g#a;^'f'V^8f2 1 5 

VlFl&UZ 1 9tiiB«;?'^:'J 2 0 St-^bmB'f—^^^tii 

rj/'cSi, yi^vitj-vi 8Cf5s-r«o is»<DM*ia(» 




gBiii»iaS#S'??®***aa*^^*'^^=^®®^'^*^^"^ 
SSI 2 <DlB«¥Si:%«i^T:^^* c: t^l^mt-t^y"-:^ 

2 3 1 IB«07^-^ ^ ^ i;: 33V> 

[W*«3 3 BI:««2fB«©x->'^'^V'*^^»J^^''' 

[000 1] 
[0002] 

■7*(*ICLCD (Liquid Crystal Display) 

ii. fss«<*3b^e.fB®*nfc«si«ioa»ta»*K»m 

vV U ^ 7.«tcE5iJ UT L C DS5^Si5lc-i' :/-r :^ 
[0 0 0 3] $fcs ^<-V:^yl/3>ei-iJ'»c«}:%iS» 

CRT (Cathode Ray Tube) L C D^OS/l^SBlcS 
[0 0 0 4] 

[R0^Jb^»»iLJ:7i:-r?.eiS] tc?>X\ 7''J^)^ti 



^^Ba¥ 1 1 -2 9 8 8 4 8 



*^ t) s-gos* A^-f ywinsic <fc 2)m*p« 

[0 0 0 5] UA^U IJtJtiO-r-^^^'^l'*^'^'^^^''''^ 
li, CCD (Charge Coupled Device) SSOa»*?'P 

[0 0 0 6] ±IB©«):^t!:. ave^-^'OiS^fflatc 

ep?r*b. c<OLCD«5^x8I5»c«»<D-9-A;^^^;m»% 
V h >; ^> 7>«5^-r 5 T'i^ ^ ^ ^ i3<'''^ fclB»» 

, [0007] *%^14. ±IBSHaic«*T*?tXfct © 

:)5r*«rS^Rft6tEr5ctT. a»«©aR-^'^— 

[00 0 8] 

[lia*«»l-r2.fc4i)0¥^S] «¥<*3t««r 

5^-r5«?^¥iai:. ±fBa«¥®T-5f?)5itnfcP«!ffl 

fBm*Si»f^fiS*8^'^'^fi^^^^^«^^'^®'^^®® 
^:±IB«5^#®^c«S^^■rs«5^^*m*®i:^ J:IB«7r>¥ 

IBiS^©*^e.±E!l»<i^*eS*tt»l-^ ±IBli#S»?# 
60 ±IBil«!SaS¥©Ti)(»5aS*^ 



[0 0 0 9D ±IB«fi!tK:<J:ntJ. ffl»^»T'^0i2.Sn 

©ic«3^?ni.e ^-UT, ^5^^#lft^c«5"^^nfciii^^R 

[0 0 1 ID ±fE«fiRKJ:nif. nfi^<D«»^r- F*^IS 

[0 0 12] ^g©aR^-K*^K«*nTv>* 

[0 0 1 3D Sfc, :^nmii. ±IS7'i^5';l'*^^l-*3 
[0 0 1 4D ±mm^iCj^tH£. ^^tt^:-KtC*3V- 



^BDJFl 1 -2 9 8 8 4 8 



[0 0 15] 

[0 0 16] xi^^'/l/*;^^ 1 

2i:iS:^{*«©a»®3i:*>e.«fiKsnTv>5. a»05 

LT * ^» 7*{*ffl5 2 ICg^et-r S C i: t, T t S J: 3 JC^J: o 
<*gi52 0:6fil.ffiK:3t«3{TritTl/^5*\ *^7*i*ffl5 2<0 
[0 0 17] ffltfeSSSli, 0K B!2©K^tt« CKt 
pt53|!:<*aJ2©ffi!l«rt-e»S± (9 0 + a) * <DKHT?1h) 

^^oX-i»A^e»*«'a»U':^XRlfCCD (Charge Cou 
pled Device) «©)t«Sg%3!S?^*^e>*«a»*^«*=^ 

[0 0 18] -15. 7!j;^^*«^»2»i. LCD (Liquid 
Crystal Display) 1 0 (02<^fi9) , 

3v»^a-^*^na5^sm^n«»eE4S?i 3 (bi2# 

m) «r«b, ^i:LT±8Ba»a53Tl»Oiia4afc1ii» 
li^»cm^©<l^«iS*«SbfcSfe. LCD^TPWI O'N 

[0 0 19] a»a5 3ti, *i;<^*(*«P2<D««:^|6J© 
IfeSP*!* 3 A '&fiiit> C oa(»eM!:i* 3 A <D-:^ffl!l® »c 

,0 Jia»a53%*^v*<*ei52tcs«-ri.fc«)©s«a53 

[0 0 2 0] a»SP*i*3 AOI^iSBtt*. BSKi^-TJ: 
dtC, ^^'DX-Ab^X3 0 lA^EK^n, ilO-^i' 
pX-AU:/X3 0 1 ^0^7^{^^^iO3Sm^cCCD*7- 
x >J 7-fe 3 0 3 ^rfis^t fca»iHjK 3 0 2 AWt e>n 

TV^?.o ^tc. a»aJ3rt03Sm»-77«y>a)t©«^ 
)tlHlK3 0 4*^SltP>nTV>5o M)t-b>"9-3 0 5tt. 

gjigP3 B©toasffiosimtcffi«$nTt^5 (03# 

50 ^ o 



(4) 



1 1 -29 8 8 4 8 



[00 2 n -55, S«!Sl*<*3AOWcl4, 02 1 

tfsi^mm c^i'DX-A^^xa 0 1 ox-Atto 

UM- 3 0 6 C ox- A W^- 3 0 6 J: 0 

:^ntbW5mmic. ffl»a53©*p«72^i*aJ2*^6.<^>« 
B^t*RIte^c■r * D 3 0 7 A^KiJ enxv^ 

So 

[0 0 2 2] X-i*W^-3 0 614, «5:^lRl CatftSPS 

C<DX-AW^-3 0 6*X-Affi«P ZT«I^|6]IC£ 
:6ic;z.^>f K$-l*TTi7aX-A^>X3 0 1 OX-A 
htjb^^H^n*, *fc, X-AW^-3 0 6%X-A(a 

JcKS-rafc, vd'DX-AW^XS 0 lA^^^'al^V 
X»c«J9«Sjie>n5. vi^aiiHlPMTti, 
J::t 5 0 c in^T5fi»LT»»-r*C i:*^T$?.o_ 
[0 0 2 3] *:>f^*<*SiJ2©KlStcti, El 1 Icttc-T J: 



20 



nffl5«8!^n2.«mfiSI? J 3 6nTV>.5o F L 

1 214, 2iSj^a<07.7-l' HT.'Ty^*^^*?). _ 
[00 2 4] •r->*^;i'* ;^ ^ 1 "PK* 1 K:7i,-r * ^ 

j,^;{,nL c DSa^BP 1 0 ic«z5«n, a»^:— H 

[002 5] 

[«1] 




[00 26] **3, ^ 1 tosai^'t- 

(2) ^.-hu-h^-f : A<&m(onmMM\^MVX 
(7) ^^/a^-K ; «^5n5¥Rtc«LTSIE^iii 



(1 0) v^'j-if— >3>^r-K :»Rii»*v^';-tf 
[0 0 2 7] sfc, PIS 1 ossaati^ 

S C t i 0 X -y e^gp^^ <D34MS L < t4«SS / -I* XO 
60 (b) <S?fg^<0{i^li<S5aa ; Btli$iJffilPltl*«5B«: 



(c) PiSHt&a: y*fiEf^iD=i>h^7.h*m-r5 
jag 

(d) m&am : SK®«!<OJ^e<0?SliSb < lifefflls] 
[0 0 2 8] ±IB (a) ~ (e) icM-T S*f*W 

[0 0 2 9] *fc, •r5^^»7b*;^7 1 fix ^/^fi/a^ 

kj A^KtJ e>n, F L^r- Hss;^'r 1 1 

) [0 0 3 0] Sfc, xv'^'^l'*^*^ l/Stl/ 

2002 ajsoff 1^2* K im^m^^mt. ^^n. 

K= 1/2 OA^KS^tlSo *i3, *^iti®Jg!6T'«, 
2 aSOfffil^ K *^SS?8SS-e% « «t 3 1:: UTV^«>*^ 

[0 0 3 1] StC, A;>l5*{*gP2OW®<0fe^±ePf^ 
iH®/fl^*- KKST.-f ^ 1 4 *Wt e>n, c: ©IB 

1 OJcH^SS^-r^^-HTfeSo fB@/S^^-H^ 
^;^-l'';;f^l 4t2S;^S<D7>^-l'F7.-r«>'^*^e.*t3. 
mtfSt^^^i'F-r«i:, ||Sfe^-F*^IS^?n. 



^gg¥ 1 1 -29 8 8 4 8 



[0 0 3 2] $fc, :*?t^*i*8IS2<0±ffit«. a3lC 

■r«.fc^org*7>i'y^8*^ei*e)n, 7.w-y^6©t 

± ic ^ # > 9 jbW^ €> n T w "« S o 
[0 0 3 3] *-rS^^»;l/*:>«^ 1 ^SE-r?.i:5tC:$' 

L c D^s^seu 1 0 K^~'$'m^\^rs.^mti^mm<ovtB 

[003 4] ^^mft— FT«D«ie<0ISO;^-l' -y ^ 6 . 
!o 7 tc* ?.iii»*aa©S«?t L C D^S^SP 1 0 K^e— 

6. 7*l*f^UTmaoWBSBE*^*«nfc^J-A;^'l';l/ 

[0 0 3 5] -15. n^(Dm<0:^^y'^6. 7tC^5E 
®®«i©3V3j|??i:«, FT'« L C D«a^a5 1 

Otc^*U*-Fl 8»c82®Snfcffi«i*^3-v#^kt 
ttcS5^«nSJ:^ti:*oT:te»3, LCD«^ffllOtC 

[0 0 3 6] 7.1' 6 14. WBl@efil©S«?tCfeV->T 
It. L C D«5^g|5 1 0 tcS^?nfc-9-i»-*'l'^l'B»'OS 

:^-r5:j5isiic3-y'^t)-r«fc«>©:^^'^^ CJ^tT, up 
(DSS?ici3v^Tt4> Lcoas^gpi oi^as^snfc-y-A 
(4, a-=«'S#3b^M'>-r«?^ip]tc=iv53gt)-ri.fcii)<D7>-r 

40 (tiT> D0WN7>-l'yf-i:V-''5e ) TfeSo 

[00 3 7] =5:43. LCDSa^SPl OtC^'y^/<;^;l';^ 
I'y^^SiJ, co^'*y'?-''^-^^^X'r''y^Jc.}:t) L C D 

^^.^i ofcas^?nfc-9-A*-i';v®»«:s«-r««ta 

[0 0 3 8] A;>«5*«:®2<^)l£ffi(Ct4, 06tC 

s^x-r J: 3 ^c, fgj®«?a E i: ^ U *- F 1 

i>7i.->x;l/^'-i':/'©Sl 5tc4:t)|ll!S$n5<J:-5tc* 

so [0 0 3 9] S7 14, xi/ V 1 <0$ij®?R<Dr a 



(6) 



1 1 -2 9 8 8 4 8 



[0 0 4 0} ffl«6e3l'3<0"=?i'aX-AbVX3 0 1 

Tt>%« (i^«l3l[Hl!S3 0 8&i;iS''l'S>d'*->*x 

^U-^i (T-G) 3 0 9«, ±i2«»lHlK3 0 2<0« 
fifeEJSTfe?.. CCDX'J7-b>'-9^3 0 3 (WT, CC 
D3 0 3i:I6«;-rSe ) 14. CCD*7-xUT-bV9- 
*^6,*5a«!3R?•p^ ■vd'DX-AU:^X3 0 Ucit) 
l^«!^nfctt^<*'07t»«r. R (^) . G (IS) . B 1 

^ = >i7-->*x^U-^'3 0 914> CCD3 0 3OSK)* 

^jffli-r feosw^^ -I" - ^ ^'''^^^'^^^^■^ * 

[0 0 4 ID ffl»BP3t^^tJ5ISaiSiJiail4> 
«D fc*^TV>5©1?, C C D 3 0 3 <OSSJt«. "T**? 
->^-y^f7.t!-HlC«^-r*CCD 3 0 30«?^S 

•r 5<1^5ttaiHlK 308rtOAGClHlK308b ^ 
[0 0 4 2] ^f-f S^yi^x:^^^— 3 0 9«x 

2 3b-'p>2iii^n?)Sipi' D 'J' i^icm-^^ c c d 3 

0 30lBS!j$"JP«^«^fi2-r«t.O"e$)«. ^'-I'S^i^ 

i^-x^u-^* 3 0 9«, m?iim^^ttbyti^T mm^ 
umfm (.^^mmm^. smmmm^, e^im^^) 

^or,^ci<vi'P^*^fi£t, CCD3 0 3irai:^'rSo 
[0 0 4 3] ffl^KiaiHlK3 0 8«. CCD3 0 3*^e> 

«^«ia«:«i-rto-efe?)o ■n^sasiiiKsosii. c 

D S (ffiM^m-9->:/U >^ lHiK308ai;AGC 

vavhn-;!/) 0^3 0 8 bt*^b>^ 

CD SIH1K3 0 8 aKi:>:)mmm^<oy-(X<oim^'n 

[0 0 4 4] AGCislK3 0 8 a<O^^Z^ii. * 

^**J1S)8i52 0 nc J: *) eKK^?n**V ^ 1 iCTPLfc 
J: 3 tc, JBIB^r- F*^««^:- KX147.CI— a^: 

- K<D*&«. (i^iaaiHiBs 0 8T-oy-<>iBS«^ 

±?n. C C D 3 0 3 0[)«l^S8I^FJl®*'C*Rtb$iJta)A^ 

atjb^i)-'* 0 {6«/''©T. C C D 3 0 3 (OW^WW^ 
K3!)^g<39:Dx CCD3 0 3A•'P)tll*^tl?.il»^i^^^ 



ifT^a— »^ D-t- KT*?> C C D 3 0 3*^e>Oia»<i 
^%AGCIslK3 0 8 bT'liffi"r5i:. iUtt^nfcBfy 

-e. cnc>iS*-K*^f5S^nfci:^«. sji^tagc 

@K 3 0 8 b J: 5 >ISe?rlS±-r 5 J: ^ ic LT V> 

[0 0 4 5] l@JtlHl?S3 0 414, 7v'y->ia»t^^^7 
?,7^-y->:i 5<DSE3t«**<*«'J»W2 0 1 CiOISS 

->iL5tORM3t)b^m-fe 3 0 5 tc <t 0 S3t«n> C 

5 iSitlllB 3 0 4 A- 

e,*^7*<*a52rtJrsite.nfcF L*jt»iHiK2 i 4tc 
^3t^±(i#s T p*^m:^^nso F i^vrnmiaz \ 4 

[0 0 4 6] T.-T-vf^efS 1 014, vi^dX-AU^X 

3 0 1 ©x-Ai//^- 3 0 6 ©©s(a«-^a»sP3 ©a 

[0 0 4 7] *;?«5*(*Si2F«9»ci3V>T, SHI^ayi7 
%4tHlK 2 0 2 l4SiPi' CI ^«:^4-r«>IslKTfe 0 , 
^^'5>yStJPlHlK2 0 3t4i'-f SVi^'i^x^L'— 3 
0 9t::?4-r2>i'Ciyi'CLK 1 Rt/A/DgJ^i8 2 0 5 
jcM-r«)i'a-y^CLK2*ifeB£-r5SK-^*5o Sip 
a -y i^^^IUK 2 0 2 Rtf ^'-l' ^ ^^i^SUWHK 2 0 3 
©iEllbf4, 3^{*$iJfflieP2 0 1 ICiD^iJW^tlSo 

[0 0 4 8] RTC 2 0 414, aiKB^^SS-r Sfc* 
cOI^^tlHlKT-fe?.. RTC 2 0 4t4>f'< i: 

[0 0 4 9] A/D^S5S2 0 5t4, ^mUZU^'bXti 

?nfc®®«^oSiii3R<i^* 1 0 e-v Y<o'r'J^)\^^ 

= ^^-ftiWiaK 2 0 3 *>e.A*»^tl2) A/Dg^ftfflOi' 
D-y 1? C L K 2 icS-:3v>T«Slfim% (7:^D^fi#) 

[0 0 5 0] |IU'<;l/*«iE[ilK2 0 6t4, A/Di5»S? 

e^nSJ:^tC, R. G. BO§fefiKiJ<0iii«x-^'<0 
«WB[11K2 0 7Tfft)n^e WBlHlK2 0 7t4, *(* 
Wr5U'<^l'S:gSx-:/^l'«:ffl»'^TR. G. BCSfefig 
[00 5 1] li.^. ^ 1 (DS5fiSaS©Ji^t4, b'^;!/^ 



11 

Wf^m&Z 0 1 U:J:0ffiKlitBStciSS^ti5.o —15. 
O^^-yv/aitT-feS*^?), R. Bco^fefi£^^®ia»-r 

|B|«lO rPLfflWBJ ti, :7 5-;;->aJtt«-r?> 
CO 0 5 2] *fc, :S7^lt^:-Ktci3b>T«> 

5Sojrv>fejcwn«.<j:dJcmsowBiisfii c^j^tfB 

/G=l. R/G = K (> 1) ) *^^*tx?). *'i>> 

c:n6.owBiiiSffi<o**^e.msowBiis 

fe»C«B-r*5*mSOWB8lififfiT*feoT. 

[0 0 5 3] y *f iElHlK 2 0 8 BISt^-^'© y *t1S 

2 0 8 T^TtsnSo y *f iE0K 2 0 8 0 1 0 tc 
^•rJ:3^i:. y*#1S<DS*«5a3i©y«IE7^-:^^l'«^ 
mL. fa«$nfcffl!e*-Ft::iSUTm«<Oyt«IE-r- 
r;WcJ:»)®SR7*— ^'Oy^IE^rfj^^o **5, COy 
*fiEfflStc43VT, 1 oey h©W3R-r— 8\fy 
h (2 5 6[gSI) (Omflt'r—S'K^^-iEtlio yffilESa 
tJ*?: 1 0 If hf'-^' t LTV^SOli. 

[0 0 5 4] *fc, R. G. BO^fefig^^Oiii^T'-:^ 
14WBIDIS2 0 7 TR(r:SOl''^;l'^^*^^T^t3nT*3 

[0 0 5 5] 0 1 OtCfeV>T, y = 0. 4 5 

Oy#14T'*t), «»iii«i^LCD«5^a5 1 0 (y = 
2. 20y?t1i%W't2>) K:m.^-t^fSi<om»9}iMi^M 

:^^f-fcLT<i!)afigJgrWU T'i^^Jl^ti:^^ itl^iyV- 
D303K:J:01/30 (©) SK:«^{**^J8»?n. 
c: L C D^5^g? 1 O tC^:^^»a^? 

[0 0 5 6] $fc, 4t1t®»s y = 0. 55<Oy^1±T 
8 tlES'r5IS01i^ftffiStc5iffl$tl5"E>cDTfe?)o S 



r) ^KJ¥ 1 1 -2 9 8 8 4 8 

12 

j^^^figtcft^n. ^^r'j*-Ki 8tciEa?nfc»» 

(y=l. 8©y1t1±*^"r«>) 

10 c 0 0 5 7 ] * fts ?ti4(Da. 1^14® 5 1 y fii%'J^* 

<bfct,OT'fc5. ©Tyffilbfc 

[0 0 5 8] ^fc. ««1±®li, y1tti©A:tiU'^;^€: 
rs (B^) J rtfij , r<6 (pg) j <d3^©««»c^^ij 

®-Py«iiELf£«^«^ It-ti®. ©TyffiEbf::®^* 

BgfiiJ(D?l€«S«ofciii»i:**o cofc 
«), ?tii®»s mm^-h\ «R^r-H, 

CO 0 5 9] Sfc. ^t14®l±, 4t1S®i;BSIll-Ol*tt«: 
30 J;i±Ty^»*ft^^:b^-^'^'^fe*o C01t1t®■P^i^ 

[0 0 6 0] 07lcRf3, il«^*'J 2 0 9«. yffilE 

isiK2 0 8A''e)ai:^*4T-«>iii3!S7'— 

T?fe5o 2 0 9 (*> ly U'— A^^©fB«S» 

:&*bTl^?.. -r^t)-^, il»^^:'J 2 0 9a, CCD 
3 0 33b^ntTmyiJO®l!l*^bTV^5«'&, nXmSi* 

40 tc. ^lijflx-^G (i. j) (i = l. 2-n, 1. 
2. •m) A^J'fJC-rSiliJRttB (1. J) tcEtS^nS 

[0 0 6 1] VRAM 2 1 0«, LCDaTr:®! OicM 

AM 2 1 0^i^ LCD^5^gPl OOiS^J&tC^tlSbfc® 

[0 0 6 2] mm'^i&m^ic^y'Xii. a^epsjcio 

1/3 0 SJc»»?4afcli«S<D^®#-r— ^li^A 
/D^iS8B2 0 5~ytfiElilK2 0 8lc.kt)mS<0{i^ 
50 jaaJgrfig^txfc^, 2 0 9lcf2«?tlSi:t 
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*<*^JfaieP2 0 l^r^LTVR AM2 1 OicB^ 
LCDgS^^SPl 0^cS5^^^n^c Ctxic^OI&K 

li. >J^U *- K 1 8*^6>K*ai$nfciii<fe*^*<*»Jtai 
gp'z 0 1 T-RfiS©m^SaS*^fii^ V R AM 2 1 

0 ti£2isn> L c DS5^>S5 1 0 icsia7i>«nse 

CO 0 6 31 7>-l'-y^ef2 1 nix UP7.-r->^6, D 
OWNT^-C-;/^?, r^5fe;^^'-V^8, FL^r-KK^X 
^' .y ^ 1 K ffi^^^S;^-!' ^ 1 2 > tS©/B4^- ■• 

[0 0 6 43 ^-KI/FZ 1 2li. ^^:'J*-H1 8 

2 1 3«x -'<-V:»-;V3i/ea.-^ 1 9 «rafiRlfigt::5^ 

^m-^tztb(o. R S - 2 3 2 c^^stctpaib 

[0 0 6 5] F L»J«JIslK2 1 4li, 77'V->^50^ 
Jt:&*iJ«Bl-r*Is»^-Pfe*o F L$iJiaiIslK2 1 Ait. *^ 

3 0 4 *^ e. « S T P fcSrSt 7 7 

[0 0 6 63 *«:*Jfiffl52 0 Hi, -^-fe^an^ei- 
±i5Bbfca»ai5 3I^Rt/*^^*<*Si52rt 

[0 0 6 73 «fc, ^t^^ijiaispz 0 1 It. ninf&mm 

(->^>y^';^»^-K) %K^-r%fci60Wfi*'J^Si52 1 
Sfci/^-y^'T.tf-K (S S) IS^aJ2 1 6 t^m^T 
V5c WSE*'JSSB2 1 5 It. aHB?$iat^!^lc33V^T, c 
CD3 0 3tcJ:0 1/3 0 (©) StlXOii^nSiBIS! 

fffiifJ^ePZ 1 5«, 2 0 QtCggrW 

coo 6 83 »3[*iJ^eS2 1 5ti, 01 1 iCTj^tiiv 
\c. Pi»^* 'J 2 0 9 <OfSttx U 9 m<0-:ra y^B 
(1). B(2). •••B(9)»CiJfiJU ^zr^y^Bix) (r = 
1. 2. •••9) fc-^SnSG (iS) Ofefi£^®B*-r- 
iS'Gg (k. h) «:«V>T=&:ra-y^B(r)*^^-rsW 
jg-r— B V (r)*J»tH'r5o 

CO 0 6 93 ->-\-y^';^e-His^a52 1 6t4, mmpi 

5/+';'5';^t?-KTv (CCD3 0 3<0«^^ra) «K 
^-rSttOT*?.. ->+'y^:^t?-HK^a5 2 1 6it. 

[00 7 03 S/^'V^'T.Vf— KT vl4, 
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a»i$«tt«gn:i3i>T. ->+-y^'7.v^-KKSffl2 l 6 

CO 0 7 1 3 il<Olgm> ««3. 1/12 8 (®) <0->^ 
•y 7. e- K T V T-ffl»?nfciatf!lcS^tf<JS^'flf- 

«^{*OB^%?7bV . {?!l7iifWSiS€«. t ^ It. -y 
;^e-H«rlS^JS3it^bT^<0il»*^a»«^- ?5 

7> e- K T V %rSt!: 1 Si^Si'StJ^ bT^<^)iii» 

- K T V OBK^ k A^^StcSI 0 $) 5 ^HSiS 

l*3S«)'S: -> ^ -y ^ 7. e- K T V tlSo 
CO 0 7 23 S^c, :*:i**'JaiSi5 2 0 1 It. a»^-HK 

s;^-!' y ^ 1 6 TS^^nfca^^:- h-»crt^cTa»ii 
«in:Rfi«oraiSiSffla*^T^5®ifia«iaa5 2 i itm^ 
©^ssas«^T^3e««iasP2 i 8t«r«^Tv>«. « 
j!£St«iaa5 2 1 7«, y^'jtfjvy ^ )\'i'vciiK)^Kmm 

CO 0 7 33 0 8 s«»«is»2 1 i<omnmA<o 
c 0 0 7 4 3 maics^-r ^ r> \n. ffl«»saaw 2 1 7 

ti, Y(i#^fiKtslK2 1 7 A, C(i^^B&tilK2 1 7 
B, LPFlilK2 1 7Cs HPFlslK2 1 7D, 37 U 
vVlBlK2 1 7 llD»882 1 7 F. 2 17 GSt/Ui*) 
IH1K2 1 7 H. 2 17 1 jb^P.«6^*n. A:^*tifcR. 
G. BOfefi£^^oiii»<i^*»«<i^Yi:^D-^m#c 

»jaa'&«ibT 2aS<0»fi«-^Y l . Y 2«r^B£b, 

»fi(i^Y 1 t^D^fi^ci:*^e.*smi <offl»«^ 
k Wfifi^ Y 2 1 ^ u-=?{i-^ ci:*^p>*s^2 <offi«iffi 

coo 7 53 »fi(i#Y 1 i:i'o-7ffi^c*>e.*sgi 

©il^d^lix a»Si»®l««S^fi£^=&*8*0bTX<yv' 
gPfJ«r3SlSbrct01?feSo *^«i<DJeJST*«, HPF 
0 2 1 7D©7-f;V^'^#1i«rS:M-r*lli:lcJ:»)X'yS/'^ 

tt, ®iSScffiaS?2 1 7*^e>«*Wftx<y->*3i««ia*^ 
^p^_K©a»^-KA^ia«?tiTV^Si:*«x 

S{saseP2 1 7*^6!4*i)<ox•y>^^lsas*^^5fct^fcm 

1 ©iii«i(i^*"'a:ti?ns. ®«^^-KRi;-7iJ'o*- 
50 HT'!t«)<OX'yv^SI«:ft^<Dti> ©^^^[Tti®*© 



15 

[0 0 7 6] -5?. mmm^y 2t^^^m^cti3-^ 

KR't//^ci— >i^^'Ci*— KOJiK^r— H 
% y 7 V 7 * -* >^ ABIl<OSi?*^rS e. tt-t 

) ti, C C D 3 0 1 ©«^5ai^^F^*^fi< *«'®*^*SUT 

[0 0 7 73 Y(i#^fi£lH]K2 1 7 R. G. B<D 

Os C^i^^fiElHJK2 1 7 Bli, R. G. BOfefiK^O 

fiKE]K2 17At±, R, G. BOSfeB£i^«mSOhk^ 
■PllD»[^fi£bT»S(g#Y (=Kr- R + Kg- G + Kb 
- B, Kr. Kg. Kbt4flfe») %»m-r*c Sfc. C« 
#^fiKlslK2 1 7 B«, R. G, B 0#fefiE^«rfflV^T 

BOSfeBK^i:Ofe^<i^ (R-Y) . (B-Y) 

diu iine©feMffi# CR-Y) . (B-Y) 

[0 0 7 83 Y<i#^fiElilK2 1 7 A*^P>t±l:^]^n«W 
) fi^i^Yti. LPFIH1K2 17C, HPF2l7DRtf 

' finwsiz 1 iGKXts-in. cm^^^mnz i 7 b*^ 

e.a:tl^n5fe«#C», Hi:^IelK2 1 7H. 2 17 1 

[0 0 7 93 LPFIE1K2 1 7Cti, 

H 2 1 7 D»i. »«^i^£0lSHi«fi!c^>«r»W'^57''>*^ 
;WW/^7.7-/;V^Tfe?.c LPFEK2 1 7 Cti, M 

sum 1 2^ca^^•r>'^;^^'^»«:«-r5xi^^;^D-'^ 

;?.7^';l/^'TfeO. HPFlslK2 1 7D«, 

[0 0 8 03 a7y>i5'*EK2 1 7Eti. HFP 

I5]K2 1 7DKJ:»?ttHi^nfcWS#^YCDlSSifiB!t^^ 
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7E«. SI 4lC7i<t\y^m^^^^^^^ HPFEI 

?g2 1 7DA^e)A:b«nfc»g(i^Y<DU'^;vv%^K 

We>5b^'&*^t-^ _V2<V< + V lOWS^g^Yti^ 
TU'^^V*^ fOJ lc^c5©T% nTUVi^'IalKZ 1 7 E 
3b> 6 14 c ID L''<;l'SeH»c ?> y -< X^^J ^ titzl& 

[00 8 13 L P FlilK2 1 7 c*^?)m:^tni)Wfi<i 
^Y<D(S^«b£^«^ tPS882 1 7 GtcX:tl?tl, HP 

Fieis82 1 7 DA^sm^^nswa^^YcssjaftfiR^J- 
ii;. P7»J>^""|H1K2 1 7 ERtfllD3»S§2 1 7 ff,Z\tl 
■^tl^o sTU^'^^'lolKZ 1 7 E*>6m:^$n% 

2 1 7 GliCXtJ'S^^o 

[0 0 8 23 1J0»8I2 1 7 FT'i4J5S(l^YfcCOS5g[ 

{i#YOiS«ii£B£i^i:*^lia^*^'&^*^'^®*^^'^ J *^ 
ifi£?n, iiO»SEffi^Y 1 «m:^l2lK2 1 7 1 ic\t) 
sns. WS<i^Y 1 l47t;Oa«i®»KiS®»fi£^*S 

K2 1 7 I jb^e>t4i-y'>*ei5^*^3*M«nfcBi»(i^*^ai 
ti^tl^o 1)D»S2 1 7 G-ettWfi<i^Y©fi® 
iS^^J- fc n T U > ifi&mii^^ tifcSEffliSB^i^ k 
Jg-&SnTW*^^Y2A^^fi£Sn. ilO»fi{i^Y2 
imtl^^2 1 7HK:X:^«tl«c WS<i^Y2«7T:0 

l«Sffli/^X*l»7£UTV>:5<0T'. mtllHlK2 1 7H*^ 
[0 0 8 33 ^LT, ltl:b[HJK2 1 7H. 2 1 7 I 

<ommm^<omtnt. »K*-Kia^7>i'y^i e-es 

lcJ;t)»/^-rn3b>-:75oai:^0K2 1 7H. 2 1 7 
*^^^*^TV^5^:^ tli:^l5]K2 i 7 H*^p>ftlB*^o« 

[0 0 8 43 !^fiE«iSeiS2 1 8t4. ia»^*y2 0 9l^ 

sjaaajz 1 7 6^e.tii:^^ns»sd^Yi:*fflv^Ta 
ti, sio rf^mmm tcffi^-rsfeo-^feSo 

[0 0 8 53 3gK«iSg52 1 814. SftRfflSeSZ 1 7 
*>6ai:tJ*tl5.feg<i^ (R-Y) . (B-Y) «rfflV^ 
so T> TSSiiiCSt CD \ci:K>mm^m. feffl®^. 



(10) 
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[008 6] 



[Sin 



(R-Y) ' 




a b 


X 


(R-Y) 


+ 


e 


(B-Y) ' 




c d 




(B-Y) 




f 



[0 0 8 7] ±IS (1) «tCfe<'^T. a~f«^SilT-, 

c n e. <Dfii«:tie-r s c t <t feg^i^ ( r - 

Y) ' . (R-Y) ' 03g]g*^ISSI?ni.« SliCtSl* 
5 rjiiltO^BlJ , rj)il#@©3SISJ (a. b. 
c. d. e. f) O^Sl^rSSlis ISe-r«>J: i:tcj:0^7 

H.^. c<D«^^i^ *SIE« (e. f) <Ofil«> ii 
IS, (0. 0) TfeS. 

[0 0 8 8] sfc, ■j^u-;^'^--'^*-Hicfeit«. 

(a. b. c. d. e. f) = (0. 0. 0. 0. 0. 
0) tut (1) SC^»»-rsci:lc<}:0^Tton2.o * 

<Dfeffl%-b t^TfeSb < least 
SJBSTfeSWT, (a, b. c. d, e. f) = 

(0. 0. 0. 0. E. F) i:UT (1) s:*«»-rs 

cttctDtftens. coi:^, (E. F) «, ^«>I9 

(HSffl) fciaS^n, (1) ^«:«»-rSili:lciO 
(R-Y) ' =E. (B-Y) ' =Fi:*?>o 
[0 0 8 9] Src, 2|s:<*ftiJffllffl5 2 0 1 l±> ^«6tt^r-H 

1«aOi?-A:^^-1';l'iii«S G 1 ~S G 9 (jBHEBSBs^© 
i®») «r L C DSS^SP 1 0 h ij -y ^7>S5^-r«>'<< 
^K-tJ-i.-^-t'-'miftS G 1 ~S G 9*f^fiKt 
;Hl»f¥BESP2 1 9i;iiO-9-A:^.-i';HS»f^fi£eB2 1 9 
•ef^fiE«n/-c«»©-9-A*-l';l/®»S G 1 ~S G 9*-^ 

eP2 2 0 i:%ffllATO^?.o 



( 1 ) 



[0 0 9 0] •»J-i»*-r;V/iii«<'^B£ffl2 1 9tt> 0i8OU. 
'^;^ISSlHlK^:WBlSeIH]Ki:*«^-^ ^'^tit^-H*^ 

:^^ltil»OfeOl)l?i:bT9aS©Sft«tH'?-*' 
fflSc^nTfeO, ■9-A;?.l';l'iStfef^^SP2 1 944, @« 
2 0 9jb>P,9I51. iiitfix-^'«:ffl<'9-i'^'J^-J^ 
LT-9-A:^^'<';l'Si»SG 1 ~S G 9«:9ttflF^U 
L.5t^-< S G 1 ~ S G 9 fcTIB« 2 fc^T l^;H« 

20 sRu•wB^afi^D^laa=&^5^^ T^uea-niftf^ 

fi£ffl2 2 OlCffi:tirSo 
[009 1] •t)-A^-l';l'P«f^fi£ffi2 1 9t4, a 

S©l8Sffl*^S«?«n«i:. i®»^^'J 2 0 9*>e.^iii 
{ilcS-:5$U'^;l'SiSStfWBl8ffi%fiSUT, «ifi»Sa 

aap2 1 7JcHi*)t" So 
[0 0 9 2] ynf:i-iii»f^fiKW2 2 oti, 
;b®ffiif^fia®2 1 9*>e.«a^^ A:t)«n%-9-i*^-r;vs 

30 »SG 1~SG9*VRAM2 1 0<O^S<OE«^lSl!^ 

-S, VRAM 2 1 0Of2«®J^l-feV^T-9-A:*.-l';Vil» 
S G 1 ~ S G 9 *mSO-^ h U -y ^ 7. (^^IS'DJglllT 
14, 9X9©E?'J) lcEJiJLfclii«*^fPfi£«n«*^ 
IC, ^■9-i»:^^;Vili»S G 1 ~S G 9tt)(i;*:x VRAM 

2 1 otciEaisn, L c D^^^SPi otca^^^nso 

[00 9 3] 
[S2] 



40 



so 



(11) 
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19 



20 



No 




W B W fi 




1 


SGI 


R/G=ml. B/G=l 




2 


SG2 


R/G«m 1 , B/G«= 1/n 1 





3 


SG3 


R/G= 1 . B/G= 1/n 1 






SG4 


R/G = m2, B/U — 1 




5 


SG 5 


R/G=m2, B/G=l/n2 




6 


SG6 


R/G=l • B/G=l/n2 




7 


SG 7 


R/G = in 1, B/G=l/n 1 


- 1 E V 


8 


SG 8 


R/G=m 1. B/G=l/n 1 


-2Ev 


9 


SG9 


R/G=m2, B/G=l/n2 


- 1 E V 



ml>m2>l. 0. n l>n2>l. 0 
-lEv :»tH«S:lSda-TV^^-l=«iE"*'*-^ 
-2Ev : RmfflfeZSiJ-TVi^-l^^MjE'*"*^^ 



[0 0 9 4] WBKfitCfeV-'T. R/G*l. 0*0:^ 
#<bT»/-'<i:, 5Si»*^!Sv>il»fc*So — B/G 
0 bTV^< Iti5^*^?4v^iii« 

;Wl{ftS G 1 , S G 4tt^ftO!alV•'m*ia»«r^l^^ "^^ 
A^-C;!/®® S G 3 . S G 6 |ti»05iu^B*iii(»* 
^LTV^So S^c. R/G%rl. 0^K)±^<1^^ B/ 

(DT, •9-A:*-l';l/il«S G 2, S G 5 IJffifeOlMV^^* 
I1««:5"^LTV^?.. Sfc, •y-i.^-f^Viii^SG 7. SG 

t,0■efe»)^ -y-A^-r^l/iiilSiSGgii, •9-i*:^.-r;Piii» 

•9-A;^^f;Hi«!SG 7~SG9T«. JtS^CffifeO^ 

[0 0 9 5] ^i'js^it^:- KT«> aae^^fffetistx s 

■r, L C DSS^SP 1 0 015 C5^-r-9-A:*.-l' 
S G 1 ~S G 9 J:«.^iSl*!iISfflS<^)m*ia«!*^a/r 
?tl«. 01 5»C43V>T, •9-A:*.-<;l/P»SG 1 OUfi 
ta^^li. ^K-9-A^^;V'ffi»SG i*^WBraSRt;i/ 

UP7.-l''V^6St;D0WN7>>('-y^7%J*f^bT 
L C Oag^W 1 0 K:a5^?nfc-9-A:*>'l';ViS« S G 1 ~ 
S G 9 (Dl^-rn5b^«rSS?-r 5 1. p« ^ 'J *- H 1 8 fcK 
gS-r t JBKiBlftOW B IBS&tf U^;l/|BS<08@S{iA^ 
ISS^nSc =5:^3, UPT.'T'yf-eSt/DOWNT.'f'-y 

;HS»SG i*-'p)#llSSb<{m)(Sli:)il'^. ^KL. U 
P X'f 6Rt;D 0WN7.-1' y ^ 7 %|pl^tJ:^ft-rS 



20 



30 



40 



50 



[0 0 9 6] ^UT, \NBmmRxsu^)i'm&(Dm&m 

ii^^m-iti^t. iS»?t^r'; 2 0 9*>6ti»li»©^iii 

^^_^^^-9-i»^^;i/iii»f^Bgffi2 1 gtcR^ai^ti, 
KS* nfciBE(iiT?w B mWRXJ i^'^;HBe*^?Tfenfc 
^gK»«iaaP2 i 7tctii*«ns. 

[0 0 9 71 slE^fiiSOJgJS-eti. m*®!*^:^^ 

e,flD-9-A^'f'-»Hii»*L C DS^i OK:^h»J'yi':^fc 

SOS'S: ^HfiS* tSI 0 ©S^"^ 1 ft-f L C 
D«5^SP1 Olc«3^*-<^Si5JcbTt><tv->o 

[0 0 9 8] *fc, *{*$ijiBi8P2 0 1 «, aK®»*ie 

fi£gP2 2 1 i:;><^';A-Kl 8 tcKS^ nfcil««: L C 
D^S^SPi OlcS^-rsfctoC. S^iii»€:^^-rsS 
^il»^fiR® 2 2 2 i:«:filA.Tt''So 
[0 0 9 9] *<*iiJ1Sg|52 0 1 a. IB®^- H»J:33V^ 
T. ->-V'y^'d5^'>9tc,t OaK*^tt^^<T^5i:- *^ 
JiS^^tciS^^^y 2 0 9lcrot)iiStifcia»'r-^'tc 

[0 10 0] f5Sii»^fi£®2 2 1 tt, m^isixm&2 
1 7Rtf3^g[«asss2 1 8 T'p»it&s*^i7fcnfcaRii 

Ooint Photographic Coding Experts Group) ^^fC 
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[0 1 0 n ^rz. n±mm^^&2 z 2 a, ^^u* 

8*^e>iijffil-r-^'«rK^^tliLTL CD^3-^a5l 0 

D^S^asi Oicn^-r^t. ±IBy«&S^^:LCD«7^^ffl 
cr5y^g[(=0. 4 5) ttD^S^lcJ:?):^^^^^^ 

<o^\'>mm<omn tis.^rzib. n^mm^^^ 222 « 
yitii%s«iE-ri.P -r**?-^. n^mm^^Bz 2 2 

^^_^lCy = o. 8 2<0y1t14Ty*iiE%:fiiibfdS.^ 
KR^. VRAM 2 1 OtceSILTBSeiS»<OLCD«7r: 

[0 1 0 23 T'S^tS'^l/*^-^ 1 <DfE®^-Hicfe 

016. 01 nz^-ryo—'^'^—'^''^^-^'^^'^ 
CO 1 0 33 aie*Jiai»i. ^tvx\£=L-yr-f>'$^9ii 
yr^ >if9BMii^ LCD ^5^6? i 0 ic^W-W^^^^F. 

[01043 IE®/S^*- H 1 4 tc* !3lB 

K*^KS? S'Jiaiep 204 -vm^^e- 30 

±5EbfcAGClH]K3 0 8 b, WBIe1K2 0 7S 
t;yMijElHlK2 0 8 0SElKMl/lc^iSt»JiaaaJ2 1 7 

Rtf^fijaseP2 1 8o^jQsept«-r5«essft«aS''^ 

[0 10 5] S-fs i/^-yt5'7;e-KTvA^«0 

(1/1 2 8{#)) tcISS^n (#2) , y = 0. 
4 5©y1t14 (01 OflDlt1±®) (# « 

4) . CCDS 0 3tc<J;SSSJ1£*^l?aJi&^tlS (#6) . 
^-LT. mS<Dll3t^ia (T v= 1/1 2 8 (1^) ) *^ 

sja-r«>i: (#8-PYES) . ccD3 0 3T'a»?n 
fcHi»{i^*^K»ai?n (#10), m^9mmm3o 

8, A/DEgS§8 2 0 5~y*iIElHlK2 0 8tcJ:'3m^ 
fl[)lS(S^«iS!!)^^T^t3nfc^ (# 1 2) X 3i«^^rU 2 0 

9tciB«?n5 (# 1 4) o mm^'ev 2 0 9»cib«? 
n/'ciii»7'-^'ti, m*>ic. VRAM 2 1 of^BE^m^ 
LCD^g^epi otc^r-^»s*sn2) (# 1 e) o 
CO 1 0 63 g!t^Ts a«!iat8iowfgx-:S'*wai^n 5 
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(#18), C<0»Sx-^'l-S^<'^'^*>^'>'*^^~ 
KT v*^iigIE*^S*^j!)WJ^n5 (#2 0). Wfix- 
am. a»li»%9(i<o::'"ay^B(i)~B(9)K:^tiJb 

(0 1 1 #m) , "V B (1) ( i = 1 . 2 . •■• 
9) etc. ^•fl[):ra'yi'B(i)lc-&$n?.G (IS) <o^ 
^^(Omf^'r- ^ ®¥J^fii B V (i) m L fc t OT'fe 
^LT, 9{@®Wgx-^BV(l)~BV(9)«:^-n 

^nms^-'W u'<;KoiafiiB vbRi/d-u'^^V'OH 
fiiBVLj:JteLTa»®«i*^±(*wicB^s-rrs (a 

CO 1 0 73 a®p»*^#<*fi^i^^*"^^**'^ ^"^^ 

(# 2 OT-NO) > a!B®«io^Bi^^«^®^5^scT->^• 
y^rxif-KT v«:g!HbT (# 2 2) , ->^'y 

^ 7, e— H T V ©jSg**"]^"^ < ^"T-y ^* 6 ICR 

-r^t)*,. a(ft®i»*^^«^WK:fl«5-r€s (n^t* 
atfiptfiJb^^^wt^Bg'rrs (Bit 

CO 1 0 83>UT, X7^-yr#6~# 2 2 

(#2 0T-YES) . 8iV>Tx COfffltca»^->*© 
^H*^«*5ti/-c*^S3b^*^*'JS'J«*i (#2 4) , a»*- 
H*^SlM«nTi/>%i: (#2 4TYES) . SiM^^a 

sftifispic^HKS*^* (#2 6) o a»^- 

Kjb^^M*tlTV>JS:ltn« (#2 2T-NO) . 7.y-"J-f 
# 2 4«7.+ "VyS*T-*o 

CO 1 0 93 mv^T, ->^'y;>:iP^':/9*^mtls l^'J 

2 8TNO) , 7>-r"y:/# 2»c5i»?s \y'^)—X^W^^ 
t5S:5 (# 6~# 2 8©;V— o 
CO 1 1 03 C CD3 0 Sfli, 1/3 0 (fJ>) 

iB7.-r-y:^# 6~# 2 8<DjaiS*^ff*ten, •>^r-y^'X 

, If- FT V i a-roi8;*:Su < tiSii^bT 

^ ^ _ 37 7 ^ > ^-gia i: l^^tC S/ -V-y X tf- K T V <D 

iie^^irfensc 7.x-y:^#6~#2 8o;v-:^ 

EH^*^^ 1/3 0 (©) T.'r-j-f^ 
2 2T©i'^ -y^^^t^— HT v« 1 /3 0 (li>) »c@S 
^^SflSlHlK3 0 8rt<DAGCtslB3 0 8bCDy 

ClHlKS 0 8 bcy-Ti'ISBtiM^^^^So 
0 CO 1 1 13 ^'J-Xlt«l«JStCi3l/>T, ->+>y^d?^' 



(13) 
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ygi^Jf^n. i/'j-X7>-i'-y^*^*>5ti?)ii (#2 

8TYES) , RfiSO!)->^-;'^':^l^-KT v*^^S$n 

fc^ (#3 0) ^ niiimm'^n^t>ti^ (#32. #3 

T-rSt (#34TYES) , CCD3 0 3*^e>®»11 
€*^Bt5!*da?tl (* 3 6) ^ {i^JaSElK 3 0 8> A/ 
DSgSS2 0 5~y^iiE[H]K2 0 8, ^«SijiaSeB2 1 
7St;5^SJaa8P2 1 8JCj:0K^?^:^cfflK't-Hlc 
|£;Cfcm«Oil«i«iS*^f75cton2) (#3 8) o 
[0 112] cc:Jcae^:-Ktj£;cfc^S©il»5&a 

CO 1 1 3] (1) mm^e-y 

[0 114] (2) ;}?-hU-h^-K 

^_ >.;e- Hiiii: bTA«^©^«^K*^^fiK•r 
[0 115] (3) ja«^r-K 

n*. $fc, CCD30 10«P«ifiJCj:t)iaR©ffi»i® 
[0 116] (4) «**-K 
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iE%^7 3 c: i: TBI v>ep5^<D 3 > F -7 ;^ h 4: i: t 

[0 117] (5) >:^^a^~K 
V -> a fflfg^fr a ^r- K 7?, K 1 14 7 ^ y -> 

[0 118] (6) vi^Dt-K 
^^;5,:e-FT-**. •vi'0^r-FT«a!Biiitti«r8*W 

[0 119] (7) i7-L/-7.'!r-;l/*-F 

?,^r-F-p*s. c:ofc46, i^u-7.y-;i'*-FT 

S!?^:— F t |Siaoiii»SaS*^fj*?ti«o 
[0 12 0] (8) -beTt-F 
30 -fel^T^:-F^4^ ffl!&iii»<Dfe*-beTfeeL<«**8 

^^k^-ii:*;iST^*^-7.y-;l/^-Fi:JaftlU. -btTT 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damagies caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. ' ■ 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] A digital camera characterized by providing the following An image pick-up 
means to carry out photo electric conversion of the photographic subject Ught figure to a 
picture signal, and to incorporate it A display means to display an image The 1st storage 
means which memorizes a picture signal incorporated with the above-mentioned image 
pick-up means temporarily A sample picture creation means to create an image quaUty 
sample picture of two or more sheets firom which the above-mentioned pictur^ signal is 
read fi-om a storage means of the above 1st, an image processing is performed with two or 
more characteristic values set up beforehand, respectively, and image quality differs, A 
display-control means to display an image quahty sample picture of two or more sheets 
created with the above:mentioned sample picture creation means on the above-mentioned 
display means. An image selection means to choose an image quality sample picture of any 
1 among image quality sample pictures of two or more sheets displayed on the 
above-mentioned display means. An image-processing means to perform an image 
processing with the same characteristic value as an image quality sample picture which 
read the above-mentioned picture signal firom a storage means of the above 1st, and was 
chosen with the above-mentioned image selection means, and the 2nd storage means 
which saves a picture signal to which an image processing was carried out with the 
above-mentioned image-processing means 

[Claim 2] A digital camera characterized by enabUng processing with each means of a 
sample picture creation means, a display-control means, and an image-processing means 
when predetermined photography mode set up beforehand is made possible by setup and 
this photography mode is set up in a digital camera according to claim 1. 
[Claim 3] An image processing which photography mode is evening glow mode which 
makes an evening glow scene apphcable to photography in a digital camera according to 
claim 2, and is performed with a sample picture creation means is a digital camera 
characterized by being white balance adjustment processing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[000 ll 

[The technical field to which invention belongs] After this invention carries out photo 
electric conversion of the photographic subject Ught figure to a picture signal, incorporates 
it and performs a predetermined image processing to this picture signal, it relates to the 
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digital camera recorded on a record medium. 

[0002] ' ■■ ' •• ■■ 

[Description of the Prior Art] Conventionally, the main part of a camera is equipped with a 
LCD (Liquid Crystal Display) display in a digital camera, and after reading the 
photography image of two or more sheets recorded from the record medium and processing 
these photography images into a thumbnail image, what arranges in the shape of a matrix 
and indicates by the index at a LCD display is known. 

[0003] Moreover, in the image processing with a personal computer, two or more kinds of 
gamma characteristics, a color tone property, etc. are used for the image captured from 
image readers, such as a scanner, an image processing is performed, the image of two or 
more sheets with which a gradation property differs from a saturation property is created, 
and what arranges these images in the shape of a matrix, and is displayed on displays, 
such as CRT (Cathode Ray Tube) and LCD. is known. 
[0004]' • . . 

[I»roblem(s) to be Solved by the Invention] By the way. case [ Uke photography of an 
evening glow scene ]. since a result of the photograph which a photography person 
imagines changes with photography persons, fixed width efface is given to the image 
processing of a photography image, the operability of direction as which the photography 
person enabled it to choose a desired image processing in it of a digital camera improves, 
and it is I in / the photography in a digital camera ] convenient. In this case, it is more 
desirable when an image processing can be chosen a photography person being finished 
and carrying out [ indicate by the matrix at the LCD display which prepared the sample 
picture by two or more thumbnail images with which it is finished to a photography image 
and condition differs in the main part of a camera, and ] the monitor of the condition. 
[00051 In the conventional digital camera, to the picture signal incorporated with image 
sensors, such as CCD (Charge Coupled Device), however, white balance adjustment. 
Although it is recorded on record media, such as a memory c&d.-after the image processing 
about various image quality, such as gradation adjustment, saturation adjustment, and 
outline amendment, is performed Generally, each image processing, such as white balance 
adjustment, is performed based on the predetermined property set up beforehand, and the 
image processing of a photography image is automatically processed within a camera. 
[0006] As mentioned above, in the image processing of a computer, although the technology 
which carries out the monitor display of two or more images with" which it is finished in 
order to opt for the amendment processing about the image quaUty of the captured image, 
and condition differs is known, this technology is not proposed in the digital camera. It has 
an above-mentioned LCD display and does not pass to indicate by the index the 
photography image of two or more sheets recorded on this LCD display by the record 
medium also in the digital camera which indicates two or more thumbnail images by the 
matrix, and in order to choose the image processing of a photography image, the monitor 
display of two or more image quahty sample pictures from which' result condition differs is 
not carried out. 

[0007] This invention is made in view of the above-mentioned technical problem, displays 
two or more sample pictures from which an image processing differs to a photography 
image, is making the desired image-processing method selectable out of this display image, 
and offers the digital camera with which the photography image corresponding to a 
photography person's photography image is obtained. 
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[0008] 

[Means for Solving the Problem] An image pick-up means which this invention carries out 
photo electric conversion of the photographic subject light figure to a picture signal, and is 
incorporated, A display means to display an image, and the 1st storage means which 
memorizes a picture signal incorporated with the above-mentioned image pick-up means 
temporarily, A sample picture creation means to create an image quality sample picture of 
two or more sheets from which the above-mentioned picture signal is read from a storage 
means of the above 1st, an image processing is performed with two or more characteristic 
values set up beforehand, respectively, and image quaUty differs, A display-control means 
to display an image quality sample picture of two or more sheets created with the 
above-mentioned sample picture creation means on the above-mentioned display means. 
An image selection means to choose an image quaUty sample picture of any 1 among image 
quality sample pictures of two or more sheets displayed on the above-mentioned display 
means. The above-mentioned picture signal was read from a storage means of the above 
1st, and it has an image-processing means to perform an image processing with the same 
characteristic value as an image quality sample picture chosen with the above-mentioned 
image selection means, and the 2nd storage means which saves a picture signal to which 
an image processing was carried out with the above-mentioned image-processing means 
(claim l). 

[0009] According to the above-mentioned configuration, a picture signal incorporated with 
an image pick up means is memorized by the 1st storage means temporarily. Reading 
appearance of the picture signal memorized by the 1st storage means is carried out, an 
image quality sample picture of two or more sheets from which an image processing is 
performed with two or more characteristic values set up beforehand, respectively, and 
image quality differs is created, and these image quality sample pictures are arranged in 
the shape of a matrix, and are displayed on a display means. And when an image quality 
sample picture of any 1 is chosen from an image quahty sample picture displayed on a 
display means by photography person with an image selection means, reading appearance 
of the picture signal is carried out from the 1st storage means, and after an image 
processing is performed with the same characteristic value as a selected image quality 
sample picture, the picture signal is saved for the 2nd storage means. 

[0010] Moreover, in the above-mentioned digital camera, this invention enables processing 
with each means of a sample picture creation means, a display-control means, and an 
image-processing means, when predetermined photography mode set up beforehand is 
made possible by setup and this photography mode is set up (claim 2). 
[0011] If according to the above-mentioned configuration predetermined photography 
mode is set up and photography is performed in the photography mode, an image quality 
sample picture of two or more sheets from which image quaUty differs based on a picture 
signal incorporated with an image pick-up means is created, and these image quahty 
sample pictures will be arranged in the shape of a matrix, and will be displayed on a 
display means. And if an image quahty sample picture of any 1 was chosen from an image 
quality sample picture displayed on a display means by photography person with an image 
selection means, after an image processing wiU be performed with the same characteristic 
value as an image quahty sample picture chosen to a picture signal, the picture signal is 
saved for the 2nd storage means. 

[0012] On the other hand, in the condition that predetermined photography mode is not set 
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up, if photography is performed, creation of an image quality sample picture of two or more 
sheets from which image quality based on a picture signal incorporated with an image 
pickup means differs, and a display of the image quaUty sample picture concerned will be 
performed, and it will not be alike. Therefore, a picture signal incorporated with an image 
pick-up means is saved for the 2nd storage means, after an image processing is performed 
with a predetermined characteristic value set up beforehand. 

[0013] Moreover, this invention is in evening glow mode in which photography mode 
makes an evening glow scene applicable to photography, in the above-mentioned digital 
camera, and an image processing performed with a sample picture creation means is white 
balance adjustment processing (claim 2). 

[0014] According to the above-mentioned configuration, an image quaUty sample picture of 
two or more sheets which carried out the image processing of the image with two or more 
mutually different white balance adjustment values set up beforehand is created, and 
evening glow mode is shown in a display means a monitor table in the shape of a matrix, 
when an image is photoed with an image pick-up means. For example, two or more image 
quality Sam Ney sample pictures in which color balance collapsed like a strong image of 
redness besides an image of standard color balance or a strong orange image are shown a 
monitor table. And when an image quality sample picture of any 1 is chosen among this SA 
image quality sample picture, to the same color balance as that sample picture, white 
balance adjustment is carried out and a photography image is saved at the 2nd storage 
means. For example, selection of a reddish image quality sample picture makes image 
quality of reddish color balance to a photography image. 

[0015] , • J 

[Embodiment of the Invention] The digital camera concerning this mvention is explained 
using drawing. The front view of the digital camera which drawing 1 requires for this 
invention, and drawing 2 are the rear view of this digital camera. Moreover, drawing 3 and 
drawing 4 are the plan of this digital camera, and a bottom plan view, respectively. 
[0016] The digital camera 1 consists of the main part section 2 of a camera of a core box, 
and the rectangular parallelepiped-like image pick up section 3. The image pick-up section 
3 is seen from a transverse plane, and the right lateral of the main part section 2 of a 
camera is equipped with it rotatable in removable, and this right lateral and an parallel 
field. Moreover, the image pick-up section 3 can also be connected now to the main part 
section 2 of a camera through the interconnection cable of dedication. In addition, although 
the image pick-up section 3 is attached in the right lateral of the main part section 2 of a 
camera, you may make it attach in the left lateral of the main part section 2 of a camera 
with the gestalt of this operation. 

[0017] The image pick-up section 3 can be rotated now in the range of abbreviation 
**(90H-alpha) ** in the side of the main part section 2 of a camera on the basis of the setting 
location (this location is hereafter caUed rotation criteria location.) of drawing 1 and 
drawing 2 . The image pick-up section 3 has image pick-up equipment which consists of 
optoelectric transducers, such as a taking lens which consists of a macro zoom, and CCD 
(Charge Coupled Device), changes the optical image of a photographic subject into a 
picture signal (picture signal which consists of each pixel of CCD with the charge signal by 
which photo electric conversion was carried out), and incorporates it. 

[0018] The display 10 G-efer to drawing 2 ) which the main part section 2 of a camera turns 
into from LCD (Uquid Crystal Display) on the other hand, It has the end-connection child 
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13 (refer to drawing 2 ) by whom external connection of the applied part and personal 
computer of a memory card 18 (refer to drawing 6 ) is made. After performing 
predetermined signal processing to the picture signal incorporated mainly in the 
above-mentioned image pick-up section 3. the display to the LCD display 10. record to a 
memory card 18, the transfer to a personal computer, etc. are processed. 
10019) the image pick-up section 3 •- the height lay length size of the main part section 2 of 
a camera, and abbreviation - the same length size " having " and the width-offace size of 
the main part section 2 of a camera and abbreviation - it has longwise rectangular 
parallelepiped-like image pick-up section main part 3A which has the same size, and, on 
the other hand. appUed part 3B for [ of this image pick-up section main part 3A ] equipping 
the main part section 2 of a camera with the image pick-up section 3 in the side protrudes. 
[0020] As shown in drawing .5 , the macro zoom lens 301 is arranged in the interior of 
image pick-up section main part 3A, and the image pick up circuit 302 which equipped the 
proper place of the back location of this macro zoom lens 301 with the CCD color area 
sensor 303 is estabUshed in it. Moreover, the dimming circuit 304 equipped with the 
dimming sensor 305 which receives the reflected light from the photographic subject of 
flash plate light is estabUshed in the proper place in the image pick-up section 3. The 
dimming sensor 305 is arranged in the proper place of the front end side of appUed part 3B 
(refer to drawings ). 

[0021] On the other hand, as shown in the exterior of image pick-up section main part 3A 
at drawing 2 . it is the side (when rotating +90 degrees of image pick-up sections 3 from a 
rotation criteria location) paraUel to the back of the main part section 2 of a camera. The 
zoom lever 306 for performing modification of the zoom ratio of the macro zoom lens 301 
and change over with a zoom and a macro is formed in the side used as the bottom. The 
lock release lever 307 which enables balking from the main part section 2 of a camera of 
the image pick-up section 3 is formed in the right I zoom lever / 306 / this ] slanting front 
location. 

[0022] A zoom lever 306 is a lever which can be slid to a longitudinal direction (it is 
perpendicularly to the optical axis of the image pick-up section 3), right and left are made 
to slide this zoom lever 306 to a longitudinal direction in the zoom location PZ. and the 
zoom ratio of the macro zoom lens 301 is changed. Moreover, if a zoom lever 306 is made to 
sUde rightward across the zoom location PZ and it is set as the macro location PM. the 
macro zoom lens 301 will be switched to a macro lens. In the macro location PM, a 
photograph can be approached and taken to about 50cm for a photographic subject. 
[0023] As shown in the front face of the main part section 2 of a camera at drawing 1 , the 
grip section 4 is prepared for the proper place of the left end section, and the flash plate 5 is 
prepared for the up proper place of a right edge. Moreover, in the back of the main part 
section 2 of a camera, as shown in drawing 2 , the LCD display 10 for performing the 
monitor display (equivalent to a view finder) of a photography image, the playback display 
of a record image, etc. is formed in the center of abbreviation of the left end section. 
Moreover, floor line mode setting switch 11 about flash plate luminescence and the 
photography mode setting switch 16 for setting up alternatively two or more photography 
modes mentioned later are formed in the upper part location of the LCD display 10, and 
the end-connection child 13 by whom external connection of the compressibilily 
configuration switch 12 and personal computer for carrying out a change over setup of the 
compressibility K of the image data recorded on a memory card 18 is made is formed in the 
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lower part location of the LCD display 10. floor line mode setting switch 11 and the 
photography mode setting switch 16 consist of a push switch, and the compressibility 
configuration switch 12 consists of a sUde switch of two contacts. 

[0024] As a digital camera 1 is shown in the following table 1, ten kinds of photography 
modes set up beforehand are alternatively made possible by setup, and the predetermined 
image processing according to the photography mode in which the photography image was 
set up is made. If the photography mode setting switch 16 is pushed, the photography 
mode set up now is displayed on the LCD display 10, whenever it pushes the photography 
mode setting switch 16, the display can switch cychcally in order of (l) • (lO), and the 
photography mode can be set up by displaying desired photography mode on the LCD 
display 10. 
[0025] 
[A table l] 

[0026] In addition, each photography mode of a table 1 As opposed to portrait photographs, 
such as a photography mode (2) portrait- mode; person by whom standard image quality is 
acquired, (l) " canonical-mode; - Photography mode (3) scenery mode in which proper 
image quality is acquired; As opposed to the scenery photograph which used nature and 
artificial scenery as the photographic subject Photography mode (4) night-view mode in 
which proper image quality is acquired; As opposed to the night view photograph taken 
against the background of the scene of night Photography mode (5) slow synchro mode in 
which proper image quality is acquired; As opposed to the image photoed with an open 
flash Photography mode (6) evening-glow mode in which proper image quality is acquired; 
As opposed to the image photoed on the evening glow scene The photography mode (7) 
macro mode fi-om which proper image quality is acquired; As opposed to the photograph 
photographed close The photography mode (9) sepia mode; mode [ photography 1 (10) 
solarization mode which makes a monochrome image to the photography mode (8) 
gray-scale mode; photography image with which proper image quality is acquired and 
which makes toning of sepia or dark reddish brown to a photography image; a photography 
image It has the contents in the mode to which a solarization image is made. 
[0027] In the low brightness scene exceeding a controllable range moreover, the signal 
amplification processing; exposure at the time of (Processing b) low brightness which 
performs emphasis of an edge portion, or reduction of a RF noise when each processing of 
this table 1 changes the frequency characteristic of a (a) edge enhancement processing; 
photography image " (Processing c) gradation processing in which underexposure is 
compensated with amplification processing of a picture signal (analog signal); by gamma 
amendment (Processing d) saturation processing; which adjusts contrast - (Processing e) 
WB processing; which performs emphasis or hue rotation of the saturation of a 
photography image " it has the contents of the processing which adjusts the overall color 
balance of a photography image by adjusting a white balance. 

[0028] In addition, about the concrete image processing about above-mentioned (a) • (e), it 
mentions later. Moreover, by meaning that explanation of a remarks column fixes to the 
location of infinite distance, and photos the focal location of the macro zoom lens 301, in 
order to employ the ambient atmosphere of a night view efficiently, it means forbidding 
and photoing flash plate luminescence in night view mode, and since it is premised on flash 
plate photography, it means carrying out forcible luminescence and photoing a flash plate 
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in slow synchro mode. 

[0029] Moreover, the "automatic luminescence mode" in which a flash plate 5 is made to. 
emit light automatically according to photographic subject brightness as the mode 
concerning [ a digital camera 1 ] flash plate luminescence, The "luminescence prohibition 
mode" in which luminescence of "the compulsive luminescence mode" and the flash plate 5 
which make a flash plate 5 emit Ught compulsorily regardless of photographic subject 
brightness is forbidden is formed. Whenever it pushes floor line mode setting switch 11, 
each mode of "automatic luminescence", "compulsive luminescence", and "a ban on 
luminescence" switches cycUcaUy, and a selection setup of one of the modes is carried out. 
In addition, when night view mode and slow synchro mode are set up as photography mode, 
the mode setting by floor Hne mode setting switch 11 is disregarded, "luminescence , , 
prohibition mode" is set automatically in night view mode.: and "compulsive luminescence 
mode" is set automatically in slow synchro mode, respectively. ' 
[0030]. Moreover, if a selection setup is. attained for two kinds of compressibility, one eighth 
and 1/20, K, for example^ a digital camera 1 slides the compressibiHty configuration switch 
12 to the right, compressibility K=l/8 will be set up, and if it sUdes to the left, 
compressibility K= 1/20 will be set up . In addition, with the gestalt of this operation, i . 
although it can be made to carry out a selection setup of two kinds of compressibility K, it 
is made to carry out a selection setup of three or more kinds of compressibility K. 
[0031] Furthermore, the record / playback-mode configuration switch 14 which carries out 
a change over setup of a "recording mode" and the "playback mode" are formed in the right 
end upper part of the back of the main part section 2 of a camera, and the main switch 17 
for Maine powering on is formed in the left-hand side of this record / playback-mode 
configuration switch 14. A recording mode is the mode which takes a photograph, and a 
playback mode is the mode which indicates the photography image recorded on the 
memory card 18 by playback at the LCD display 10. If record / playback-mode 
configuration switch 14 also consists of a slide switch of two contacts, for example, it slides 
to the right, a playback mode will be set up, and a recording mode will be set up if it slides 
to the left. Moreover, if a main switch 17 consists of a push switch and a switch is pushed 
by the ON state, the power supply of a digital camera 1 will be switched on, and if a switch 
is pushed by the OFF state, the powering on will be canceled. 

[0032] Moreover, in case a record image is reproduced while choosing an image processing 
(white balance adjustment processing^ in the center of abbreviation in the case of 
photography with evening glow mode as shown in dyawing 3 , the switches 6 and 7 for 
carrying out coma deUvery are formed in the upper surface of the main part section 2 of a 
camera. Moreover, in view of the back side, the elimination switch 8 for eliminating the 
image recorded on the memory card 18 is formed in the left-hand side of a switch 7, and the 
shutter carbon button 9 is formed in the upper right of a switch 6. 

[0033] This digital camera 1 performs two or more kinds of white balance adjustments (WB 
adjustment) beforehand set up to the photography image in evening glow mode so that it 
may mention later, it shows two or more thumbnail images with which these WB 
adjustments differ to the LCD display 10 a monitor table, and can choose now WB 
adjustment value of a request of a photography person. 

[0034] Selection of the image processing by the switches 6 and 7 in the case of photography 
with evening glow mode is carrying out cursor assignment of the thumbnail image with 
which switches' 6 and 7 were operated and desired WB adjustment was made a monitor 
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table at the LCD display 10. checking the shown thximbnail image by looking. About the 
specification method of this thumbnail image, it mentions later. 

[0035] On the other hand, coma delivery of the record image by the switches 6 and 7 in the 
case of playback is carrying out the modification directions of the coma image which the 
image recorded on the memory card 18 was displayed on the LCD display 10 with the coma 
number, and was displayed on the LCD display 10 in the direction of ascending order (the 
direction of the order of photography), or the direction of descending order (the direction of 
the order of photography, and reverse) in a playback mode. 

[0036] A switch 6 is set to selection of WB adjustment value. The switch for carrying out 
coma delivery of the number of the thumbnaU image displayed on the LCD display 10 in 
the direction in which it increases and a coma number increases in modification of a coma 
number tit is hereafter called UP switch.) it is - the switch tit is hereafter called a DOWN 
switch.) for carrying out coma delivery of the switch 7 in the direction in which the number 
of the thumbnail image displayed on the LCD display 10 is decreased, and a coma number 
decreases in modification of a coma number in selection of WB adjustment value it is . 
[00371 In addition, a touch panel switch is formed in the LCD display 10, and you may 
make it choose the thumbnail image displayed on the LCD display 10 by this touch panel 

switch. 1 11 T? 

[00381 Moreover, as shown in drawing 6 . the cell material well of the power supply ceU E 
and the card material well of a memory card 18 are prepared, and loading opening of both 
material wells is blockaded by the base of the main part section 2 of a camera with the 
clamshell type lid 15. 

[00391 Drawing 7 is the block block diagram of the control system of a digital camera 1. In 
this drawing, the same number is given to the same member as the member shown in 
drawing 1 * drawing 6 . 

[00401 The converging section material (fixed drawing) to which the amount of openmgs 
was fixed is prepared in the macro zoom lens 301 in the image pick-up section 3. Moreover, 
a digital disposal circuit 308 and a timing generator (TG) 309 are the components of the 
above-mentioned image pick-up circuit 302. The CCD area sensor 303 (it is hereafter called 
CCD303 for short.) is the image sensor which consists of a CCD color area sensor, carries 
out photo electric conversion of the light figure of the photographic subject by which image 
formation was carried out with the macro zoom lens 301 to the picture signal (signal which 
consists of a signal train of the pixel signal received by each pixel) of the color component of 
R ti-ed). G (green), and B (blue), and outputs it to it. A timing generator 309 generates 
various kinds of timing pulses for controlling the drive of CCD303. 

[0041] Since drawing is fixed drawing, exposure control in the image pick-up section 3 is 
performed by adjusting the charge storage time of CCD303 equivalent to the light exposure, 
i.e., the shutter speed, of CCD303. When shutter speed with photographic subject 
brightness suitable at the time of low brightness cannot be set up, the unsuitable positive 
exposure by the underexposure is amended by performing level adjustment of the picture 
signal outputted fi-om CCD303. That is, exposure control is performed combining shutter 
speed and a gain adjustment at the time of low brightness (see the signal amplification 
processing at the time of the low brightness of a table l). Level adjustment of a picture 
signal is performed in the gain adjustment of AGC-circuit 308b in the digital disposal 
circuit 308 mentioned later. 

[0042] A timing generator 309 generates the drive control signal of CCD303 based on the 
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reference clock transmitted from the main part section 2 of a camera. A timing generator 
309 generates clock signals, such as read out control signals (a Horizontal Synchronizing 
signal, a Vertical Synchronizing signal, transfer signal, etc.) of the timing signal of for 
example, integral initiation / termination (exposure initiation / termination), and the 
light-receiving signal of each pixel, and outputs them to CCD303. 

[0043] A digital disposal circuit 308 performs predetermined analog signal processing to 
the picture signal (analog signal) outputted from CGD303. A digital disposal circuit 308 
has CDS (correlation duplex sampling) circuit 308a and AGC (automatic gain control) 
circuit 308b, reduces the noise of a picture signal by CDS circuit 308a, . and performs level 
adjustment of a picture signal by adjusting the gain of AGC-circuit 308b. 
[0044] In addition, although the gain of AGC-circuit 308a is set automatically by the main 
part control section 201, as shown in a table 1. when photography mode is night view mode 
or slow synchro mode, the gain adjustment in a digital disposal circuit 308 is forbidden, 
and exposure control is performed only by the charge storage time of CCD303; In night 
view mode and slow synchro mode, since photographic subject brightness is quite low. the 
charge storage time of CCD303 becomes long, and the dark noise contained in the picture 
signal outputted from CCD303 will increase. When both [ these ] the modes are set up, he 
is trying to dare forbid the gain adjustment by AGC-circuit 308b, since there is a possibility 
of causing deterioration of image quality in response to the effect of the amplified dark 
noise when the picture signal from CCD303 is amplified by AGC-circuit 308b also in night 
view mode and slow synchro mode. 

[0045] The dimming circuit 304 controls the amount of luminescence of the fiash plate 5 in 
flash plate photography in the predetermined amount of luminescence set up by the main 
part control section 201. In flash plate photography, if the reflected Ught of the flash plate 
light from a photographic subject is received by exposure initiation and coincidence by the 
dimiming sensor 305 and this light income reaches the predetermined amount of 
luminescence, the luminescence stop signal STP will be outputted to the floor line control 
circuit 214 prepared in the main part section 2 of a camera from the dimming circuit 304. 
The floor line control circuit 214 answers this luminescence stop signal STP, luminescence 
of a flash plate 5 is stopped compulsorily, and. thereby, the amount of luminescence of a 
flash plate 5 is controlled by the predetermined amount of luminescence. 
[0046] The switch group 310 is a switch group which detects the setting location of the 
zoom lever 306 of the macro zoom lens 301. and the setting location of the image pick-up 
direction of the image pick-up section 3. 

[0047] It is the circuit where the reference clock generating circuit 202 is a circuit which 
generates a reference clock, and the timing-control circuit 203 generates the clock CLKl to 
a timing generator 309. and the clock CLK2 to A/D converter 205 in the main part section 2 
of a camera. The drive of the reference clock generating circuit 202 and the timing-control 
circmt 203 is controlled by the main part control section 201. 

[0048] RTC204 is a clock circuit for managing photography time. RTC204 is driven by 
different power supply ceU (****) from the power supply cell of Maine. 
[0049] A/D converter 205 changes into a lO bit digital signal each pixel signal of the picture 
signal inputted from the image pick-up section 3. A/D converter 205 changes each pixel 
signal (analog signal) into a 10-bit digital signal based on the clock CLK2 for A/D 
conversion inputted from the timing-control circuit 203. 

[0050] The black level amendment circuit 206 amends the black level of the pixel signal 
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(henceforth pixel data) by which A/D conversion was carried out to the black level of 
criteria. Moreover, the WB circuit 207 performs the level conversion of the pixel data of 
each color component of R. G. and B so that a white balance may also be doubled and 
adjusted after gamma amendment. WB processing in a table 1 is performed in the WB 
circuit 207. The WB circuit 207 changes the level of the pixel data of each color component 
of R, G. and B using the level-conversion table which is inputted from the main part control 
section 201. for example, has the property shown in drftwing 9 . 

[0051) In addition, in the case of canonical processing of a table 1, the transform coefficient 
Gnclination of a property) of each color component of a level-conversion table is set up by 
the main part control section 201 for every photography image. On the other hand, when 
night view mode and slow synchro mode are set up, since most is the flash plate light from 
a flash plate 5, as for the reflected light from a photographic subject, a level-conversion 
table only for flash plate light from which the level of the image data of each color 
component of R arid B is changed into the predetermined level corresponding to the color 
temperature of the flash plate light concerned is set as the WB circuit 207. Therefore. "WB 
for floor Une" of this table 1 means performing WB processing of dedication to flash plate 

Kfo52l Moreover, in evening glow mode, since a photography image is considered to be the 
image of an evening glow scene, in order that it may usually emphasize the redness of^ 
evening glow also in this case, predetermined WB adjustment value (for example. B/G-1. 
R/G=K (> 1)) is set up so that a white balance may collapse in a reddish color. But two or 
more WB adjustment values are prepared beforehand, and the photography person has 
come to be able to carry out a selection setup of the desired WB adjustment value out of 
these WB adjustment values so that the ambient atmosphere near the evening glow scene 
which the photography person has imagined can be expressed. Therefore, "fixed value 
processing" of this table 1 is predetermined WB adjustment value which breaks down a 
white balance into the color which redness cut, and means processing with predetermined 
WB adjustment value which the photography person chose. 

[0053] A gamma correction circuit 208 amends the gamma characteristics of pixel data. 
Gradation processing in a table 1 is performed in a gamma correction circuit 208. As shown 
in diWng 10 , a gamma correction circuit 208 has five kinds of gamma amendment tables 
on which gamma characteristics differ, and performs gamma amendment of pixel data on 
predetermined gamma amendment table according to the set up photography mode. In 
addition, 10-bit pixel data is changed into 8 bits (256 gradation) pixel data in this gamma 
amendment processing. The image data before gamma amendment processing is used as 
10 bit data for preventing the image quaUty deterioration at the time of performing gamma 
amendment by the strong gamma characteristics of nonlinearity. 

[0054] Moreover, the predetermined level conversion is performed in the WB circuit 207, 
and the image data of each color component of R, G, and B does gamma amendment of 
these image data on gamma amendment table, respectively. 

10055] In drawing 10 , property ** is the gamma characteristics of gamma= 0.45, and is 
apphed to the image processing at the time of displaying an image pick-up image on the 
LCD display 10 Gt having the gamma characteristics of gamma= 2.2). When the LCD 
display 10 has a function as view FINDA and a digital camera 1 is in the standby condition 
of release, a photographic subject is picturized by every 1/30 (second) by CCD303 like a 
video camera, and this image pick-up image is shown in the LCD display 10 a monitor 
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table one by one. Property ** performs gamma amendment and it is made suitable [ the 
image quality of a monitor image ] in the image processing of the image pick-up image in 
this monitor display. 

[0056] Moreover, property ** is the gamma characteristics of gamma= 0.55, and is applied 
to the image processing at the time of recording the photography image of a standard . 
photography scene on a memory card 18. In a table 1, it is applied in "canonical 
processing." It is made suitable [ the image quahty of the image which external connection 
of a personal computer 19 was attained, and the image pick-up image recorded on the 
memory card 18 performed gamma amendment by property ** about the image pick-up 
image record to a memory card 18 was instructed to be by release since to be indicated by 
playback was usually considered by the monitor Gt has the gamma characteristics of 
gamma= 1.8) through the personal computer 19 and was reproduced by the monitor ] for 
this digital camera 1. 

[0057] Moreover, although the image quahty of a playback image becomes bearish and it 
becomes the weak soft image of contrast from the case where property ** made the gamma 
value smaller than property **. and gamma amendment of an image pick-up image is done 
by property ** and **. the depiction nature of a highlights portion serves as a high image. 
For this reason, property ** is appUed to the image photoed by the portrait mode (refer to 
gradation processing of a table 1 "is bearish"). 

[0058] Moreover, when the input level of gamma characteristics is divided into three fields, 
"high [ high (**) ]", "inside", and low [ "low / low (dark) I" ], property ** compresses a "high" 
level field rather than property ** and ** from an "inside" level field, and makes the 
inclination of gamma in a "low" level field larger than property **. Although the image 
quality of a playback image serves as high contrast and it becomes the strong image of 
contrast from the case where gamma amendment of is done by property ** and ** when 
gamma amendment of an image pick-up image is done by property **, it becomes the 
image with which the umbra became tight. For this reason, property ** is appUed to the 
image photoed by scenery mode, night view mode, slow synchro mode, and the macro mode 
(refer to "high contrast" of gradation processing of a table l). 

[0059] Moreover, although property ** has the property of property ** and abbreviation 
identitas, it makes gamma coefficient negative above predetermined input-level V of an 
"inside" level field. In this property **, since a gradation property is reversed above 
predetermined input-level V and a solarization image is obtained, it is apphed to a 
solEorization mode. 

[0060] It is the memory which memorizes the pixel data with which return and an image 
memory 209 are outputted from a gamma correction circuit 208 to drawing 7 . The image 
memory 209 has the storage capacity for one frame. That is, when CCD303 has the pixel of 
a n line m train, an image memory 209 has the pixel data storage capacity for a nxm pixel, 
and is memorized in the pixel location ti, j) where each pixel data G ti, j) ti= 1, 2 -n, 1 and 2, 
-m) corresponds to drawing 11 so that it may be shown. 

[0061] VIIAM210 is the buffer memory of the image data by which it is indicated by 
playback at the LCD display 10. VRAM210 has the image data storage capacity 
corresponding to the number of pixels of the LCD display 10. 

[0062] In a photography standby condition, after predetermined signal processing is 
performed to each pixel data of the image picturized by every 1/30 (second) by the image 
pick-up section 3 by A/D converter 205 - the gamma correction circuit 208, while 
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memorizing in an image memory 209. it is transmitted to VIIAM210 through the main part 
control section 201. and is displayed on the LCD display 10. Thereby, a photography person 
can check a photographic subject image by looking with the image displayed on the LCD 
display 10. Moreover, in a playback mode, after signal processing predetermined in the 
image by which reading appearance was carried out from the memory card 18 with the 
main part control section 201 is performed, it is transmitted to VRAM210 and indicated by 
playback at the LCD display 10. 

[0063] The switch group 211 is a switch which attains to the UP switch 6, the DOWN 
switch 7, the elimination switch 8. floor line mode setting switch 11, the compressibility 
configuration switch 12. and the record / playback-mode configuration switch 14. and is 
equivalent to the photography mode setting switch 16. 

[0064] Card I/F212 is INTAFISU for performing writing of the image data to a memory 
card 18, and read-out of image data. Moreover, I/F213 for a communication link is the 
interface with which it was based on RS-232C specification in order to make possible 
external connection of the communication link of a personal computer 19. 
[0065] The floor line control circuit 214 is a circuit which controls luminescence of a flash 
plate 5. The floor line control circuit 214 controls existence, the amount of luminescence, 
luminescence timing, etc. of luminescence of a flash plate 5 based on the control signal of 
the main part control section 201. and controls the amount of luminescence of a flash plate 
5 based on the luminescence stop signal STP inputted firom the dimming circuit 304. 
[0066] The main part control section 201 consists of a microcomputer, controls organically 
the drive of each part material in the image pick-up section 3 mentioned above and the 
main part section 2 of a camera, and carries out generalization control of the photography 
actuation of a digital camera 1. 

[0067] Moreover, the main part control section 201 is equipped with the brightness judging 
section 215 for setting up an exposure control value (shutter speed), and the shutter (speed 
SS) setting section 216. The brightness judging section 215 judges the brightness of a 
photographic subject in a photography standby condition using the image captured by 
every 1/30 (second) by CCD303. That is, the brightness judging section 215 judges the 
brightness of a photographic subject using the image data memorized in updating in an 
image memory 209. 

[0068] the brightness judging section 215 is shown in drawing 11 " as - the storage area of 
an image memory 209 " nine block B (l). B (2). and " B (9) " dividing - each block B (r) " 
(" r= " 1, 2, and " the brightness data BV (r) which represents each block B (r) using the 
pixel data GG (k, h) of the color component of G (green) contained in 9) is computed. 
[0069] The shutter speed setting section 216 sets up the shutter speed Tv (reset time of 
CCD303) based on the judgment result of the brightness of the photographic subject by the 
brightness judging section 215. The shutter speed setting section 216 has the table on 
which two or more shutter speed Tv was set up beforehand. 

[0070] The shutter speed Tv is initialized by the predetermined value (for example, 1/128 
(second)) at the time of camera starting, and carries out a modification setup of every one 
step of shutter speed setting section 216 from initial value in a photography standby 
condition at a high-speed or low-speed side according to the judgment result of the 
brightness of the photographic subject by the brightness judging section 215. 
[0071] consequently, the brightness of the photographic subject judged based on the image 
picturized at the shutter speed Tv of 1/128 (second) at first " for example, when too bright, 
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shutter speed is made into a high speed by one step, the following image is picturized, and 
the brightness of a photographic subject is again judged based on this image. And when too 
stiU bright, shutter speed Tv is made into a high speed by one more step, the following. - 
image is picturized, and the suitable shutter speed Tv is hereafter set up for this judgment 
result after the time amount progress by which the brightness judging of a photographic 
subject and resetting of the shutter speed Tv are repeated by turns. 
[0072] Moreover, the main part control section 201 is equipped with the frequency 
processing section 217 which performs predetermined frequency processing in a 
photography image according to the photography mode set up with the photography mode 
setting switch 16. and the saturation processing section 218 which performs 
predetermined saturation processing. The frequency processing section 217 changes the 
frequency characteristic of a photography image by the digital filter, and amends image 
quaUty, and this amendment processing performs processing which is equivalent to "edge 
enhancement processing" of a table 1 according to the set-up photography mode. 
[0073] Drawmg 8 is the block diagram showing the gestalt of 1 implementation of the 
circuitry of the frequency processing section 217. 

[0074] As shown in this drawing, the frequency processing section 217 Y-signal generation 
circuit 217A, C signal generation circuit 217B, LPF circuit 217C, HPF circuit 217D, It 
consists of coring circuit 217E, adders 217F and 217G, and output circuits 217H and 2171. 
While changing the picture signal of the inputted color component of R. G, and B into a 
luminance signal Y and the chroma signal C Predetermined frequency processing later 
mentioned to a luminance signal Y is performed, two kinds of luminance signals Yl and Y2 
are generated, and the 2nd picture signal which consists of the 1st picture signal and 
luminance signal Y2 which consist of a luminance signal Yl and a chroma signal C, and a 
chroma signal C is outputted. 

[0075] The 1st picture signal which consists of a luminance signal Yl and a chroma signal 
C increases the high frequency component of an image pick-up image, and emphasizes an 
edge portion. With the gestalt of this operation, edge enhancement can be performed now 
by changing the filter shape of HPF217D in two steps, "standard edge enhancement" and 
"stronger edge enhancement." When the 1st picture signal with which standard edge 
enhancement processing was performed from the frequency processing section 217 when a 
canonical mode, evening glow mode, grayscale mode, sepia mode, and the photography 
mode of a solarization mode were set up is outputted and scenery mode and the 
photography mode of a macro mode are set up, the 1st picture signal with which stronger 
edge enhancement processing was performed from the frequency processing section 217 is 
outputted. Since the focus of an image is sensed sweet with a scenery photograph, 
performing stronger edge enhancement at scenery mode and a macro mode emphasizes an 
outline more, it considers as a clear image, and expresses the details of the main 
photographic subject clearly as much as possible in consideration of the purpose of close-up 
photography in a macro mode. 

[0076] On the other hand, the 2nd picture signal which consists of a luminance signal Y2 
and a chroma signal C removes the noise component contained in the high frequency 
component of an image pick-up image. When the photography mode in a portrait mode, 
night view mode, and slow synchro mode is set up, the 2nd picture signal with which noise 
rejection processing was made from the frequency processing section 217 is outputted. In 
order to make image quahty with the smooth tune of body warmth to a photography image 
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(portrait photograph) by soft focus, the usual edge enhancement does not carry out but he 
is trying to express an outline portion softly by removing a RF noise component at a 
portrait mode. Moreover, in night view mode or slow synchro mode, since a dark noise 
increases according to the charge reset time of CCD301 becoming long, it is made to 
perform noise rejection processing as a reduction measure of a dark noise. 
[0077] Y-signal generation circuit 2 17A is a circuit which generates a.lunwnance signal Y 
from the picture signal of the color component of R, G, and B. and C signal generation, 
circuit 217B is a circuit which generates a chrominance signal C from the picture signal of 
the color component of R, G, and B. Y-signal generation circuit 217A computes a luminance 
signal Y (=Kr R+Kg-G+Kb-B, and Kr. Kg and Kb are a coefficient) by carrying out addition 
composition of each color component of R, G, and B by the predetermined ratio. Moreover, 
C signal generation circuit 217B computes these luminance signals Y and R, a 
color-difference signal OR'Y) with each color component of B, and (B-Y), and outputs these 
color difference signals (R-Y) and (B-Y) as a chrominance signal C while it computes a ; 
luminancfe signal Y using each color component of R, G, and B, > ! 

[0078] The luminance signal Y outputted from Y signal generation circuit 217A is inputted 
into LPF circuit 217C, HPF217D, and adder 217G. and the chrominance signal C 
outputted from C signal generation circuit 217B is inputted into output circuits 217H and 
2171. 

[0079] LPF circuit 2170 is a digital low pass filter which extracts the low-frequency 
component of a luminance signal, and HPH217D is a digital high-pass filter which extracts 
the high frequency component of a luminance signal. LPF circuit 217C is a digital low pass 
filter which has the filter factor shown in drawing 12 , and HPF circuit 217D is a digital 
high-pass filter which has two kinds of filter factors, the standard object for edge 
processing, and the object for stronger edge processing. The filter factor for stronger edge 
processing is shown in drawing 13 . 

[0080] Moreover, coring circuit 217E is a circuit which removes the component below the 
predetermined level beforehand set up among the high frequency components of the 
luminance signal Y extracted by HFP circuit 217D. That is, it is the circuit which removes 
the noise component contained in a high frequency component by removing the fixed low 
component of the high frequency components. Coring circuit 217E has the level-conversion 
property shown in drawing 14 , in the level-conversion property concerned, carries out the 
level conversion of the level V of the luminance signal Y inputted from HPF circuit 217D, 
and outputs it. Since, as for the luminance signal Y of -V2 <=V<=+Vl, level is altogether 
set to "0", from coring circuit 217E, the high frequency component from which the noise 
component in this level range was removed is outputted, so that clearly from drawing 14 . 
[0081] The low-frequency component of the luminance signal Y outputted from LPF circuit 
217C is inputted into adder 217G, and the high frequency component of the luminance 
signal Y outputted from HPF circuit 217D is inputted into coring circuit 217E and adder 
217F. Moreover, the high frequency component of the luminance signal Y after the coring 
processing outputted from coring circuit 217E is inputted into adder 217G. 
[0082] In adder 217F, addition mixing of the high frequency component of a luminance 
signal Y and this luminance signal Y is carried out, a luminance signal Yl is generated, 
and this luminance signal Yl is inputted into output circuit 2171. Since a luminance signal 
Yl mixes a high frequency component in the original image pick-up image and the high 
frequency component of an image is increased, from output circuit 2171, the picture signal 
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with which the edge portion was emphasized is outputted. Moreover, in adder 217G, 
addition mixing of the low-frequency component of a luminance signal Y and the high 
frequency component by which coring processing was made is carried out, a luminance 
signal Y2 is generated, and this luminance signal Y2 is inputted into output circuit 217H. 
Since the RF noise is removed while a luminance signal Y2 mixes the low-frequency 
component of the original image pick-up image, and the high frequency component which 
removed the noise component and reducing the high frequency component of an image, 
from oul^jut circuit 217H, the picture signal of a bearish and smooth tune is outputted. 
[0083] And a picture signal is outputted from one of the output circuits 217H and 2171 by 
the selector which the output of the picture signal from output circuits 217H and 2171 is 
controUed by the setting signal in the photography mode set up with the photography mode 
setting switch 16, and is controlled by the photography mode setting signal of the output 
circuit latter part. That is. if the photography mode in a portrait mode, night view mode, 
and slow synchro mode is set up. the picture signal of a bearish and smooth tune will be 
outputted from output circuit 217H, and if photography modes other than this are set up, 
the picture signal with which the edge was emphasized from output circuit 2171 will be 
outputted (table 1 reference). 

[0084] The saturation processing section 218 performs predetermined processing about 
colors, such as saturation emphasis according to photography mode, hue rotation, and 
monochrome processing, using the picture signal of each color component of R, G, and B 
which are stored in the image memory 209, and the luminance signal Y outputted from the 
frequency processing section 217. This processing is equivalent to "saturation processing" 
of a table 1. 

[0085] The saturation processing section 218 performs data processing, such as saturation 
emphasis, hue rotation, and formation of monochrome processing, by the following 
operation expression (l) using the color- difference signal (R-Y) outputted from the 
frequency processing section 217, and (B-Y). 
[0086] 

[Equation l] 

[0087] In the above-mentioned (l) formula, a-f is a variable and the saturation of 
color-difference-signal (R-Y) ' and ' (R-Y) is adjusted by adjusting these values. The "usual 
emphasis" in a table 1 and "emphasis of a showy eye" are performed by adjusting suitably 
the variable of (a, b, c, d, e, f). For example, by enlarging the value of a, red is emphasized 
and blue is emphasized by enlarging the value of d. In addition, the values of a correction 
term (e, f) are usually (0, 0) in this case. 

[0088] Moreover, since "removal processing of saturation" in gray- scale mode is processing 
which loses a tint, it is performed by calculating (l) type as = (a, b, c, d, e, f) (0. 0, 0, 0, 0, 0). 
Moreover, since it is the processing which fixes the hue of a photography image to the 
predetermined hue of sepia or dark reddish-brown, "fixed value processing" in sepia mode 
is performed by calculating (l) type as = (a, b, c, d, e, D (0, 0, 0, 0, E. F). At this time, (E. F) 
are set as the color-difference signal (fixed value) equivalent to the sepia or dark 
reddish-brown set up beforehand, and turn into colordifference signal (R-Y) '=E and "(B-Y) 
=F by calculating (l) type. 

[0089] Moreover, in evening glow mode, as shown in drawing 15 , the main part control 
section 201 Two or more thumbnail images SG1-SG9 with which WB adjustment condition 
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differs Tv^'o or more thumbnail images SG1-SG9 created in the thumbnail image creation 
section 219 which creates the thumbnail images SG1*SG9 concerned in order to indicate 
(the image of an image quality adjustment sample) by the matrix at the LCD display 10, 
and this thumbnail image creation section 219 are arranged in the shape of a matrix. 
Display image (this image is hereafter called preview image.) It has the preview image 
creation section 220 to create. 

[0090] The thumbnail image creation section 219 creates the thumbnail image with which 
predetermined level adjustment and WB adjustment are performed to. this thumbnail 
image, and the tunes of the color of an evening glow image differ while it samples image 
data coarsely in a predetermined pixel pitch from an image memory 209 and creates a 
thumbnail image, when it has the level equalization circuit and WB equalization circuit of 
**** and evening glow mode is set up. With the gestalt of this operation, nine kinds of 
different tunes are prepared as a tune of the color of an evening glow image, and the 
thumbnail image creation section 219 samples image data coarsely 9 times from an image 
memory 209, creates nine thumbnail images SG1-SG9, performs processing of the level 
adjustment shown in the following table 2, and WB adjustment in each thumbnail images 
SG1-SG9, and outputs it to the preview image creation section 220 one by one. 
[0091] Moreover, if the adjustment value of the level adjustment of the photography image 
which should be recorded by the photography person, and WB adjustment is chosen, the 
thumbnail image creation section 219 will read all image data from an image memory 209, 
will perform level adjustment and WB adjustment based on the adjustment value set as 
the image data, and will output them to the frequency processing section 217. 
[0092] The preview image creation section 220 creates a preview image by transmitting the 
thumbnail images SG1-SG9 inputted one by one from the thumbnail image creation 
section 219 to the predetermined storage region of VRAM210. That is, one by one, each 
thumbnail images SG1-SG9 are transmitted to VRAM210, and are displayed on the LCD 
display 10 so that the image which arranged the thumbnail images SG1-SG9 to the 
predetermined matrix (the gestalt of this operation array of 9x9) in the storage region of 
VRAM210 may be created. 
[0093] 
[A table 2] 

[0094] In WB adjustment, if R/G is made larger than 1.0, redness wiU serve as a strong 
image. On the other hand, if B/G is made smaller than 1.0, yellow will serve as a strong 
image Gmage with weak blueness). Therefore, in a table 2, the thumbnail images SGI and 
SG4 show the strong sample picture of redness, and the thumbnail images SG3 and SG6 
show the strong sample picture of yellow. Moreover, if R/G is made larger than 1.0 and B/G 
is made smaller than 1.0, since it will become the image which orange cut, the thumbnail 
images SG2 and SG5 show the strong orange sample picture. Moreover, the thumbnail 
images SG7 and SG8 stop the overall brightness of the thumbnail image SG2, and the 
thumbnail image SG9 stops the overall brightness of the thumbnail image SG5. Therefore, 
by the thumbnail images SG7 SG9, an image which emphasized the orange evening glow 
at the time of evening twilight is obtained. 

[0095] In evening glow mode, if photography is performed, the sample picture of the 
evening glow emphasis processing by the thumbnail images SG1-SG9 shown in drawing 15 
will be first displayed on the LCD display 10. In drawing 15 , the double line display of the 
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thumbnail image SGI shows that the thumbnail image SGl concerned is chosen as an 
adjustment value of WB adjustment and level adjustment the first stage. A photography 
person checks a result of an image by this sample picture, and if either of the thumbnail 
images SG1-SG9 which operated the UP switch 6 and the DOWN switch 7. and were 
displayed on the LCD display 10 is chosen, the adjustment value of WB adjustment of the 
photography image which should be recorded on a memory card 18, and level adjustment 
will be set up. In addition, whenever it operates the UP switch 6 and the DOWN switch 7, 
a selection display (double-line display) moves to ascending order or descending order one 
by one from the thumbnail image SGl, and the selection concerned of a thumbnail image 
by which it was indicated by selection is decided by operating the UP switch 6 and the 
DOWN switch 7 to coincidence. 

[0096] And if the adjustment value of WB adjustment and level adjustment was set up, 
after reading appearance of all the image data of a photography image will be carried out 
to the thumbnail image creation section 219 from an image memory 209 and WB 
adjustment and level adjustment will be performed with the set-up adjustment value, it is 
outputted to the frequency processing section 217. 

[0097] In addition, although a sample picture is created by the thumbnail image and it was 
made to indicate these thumbnail images at the shape of a matrix at the LCD display 10 by 
the package with the gestalt of this operation in order to make a sample picture legible In 
order to make the difference in image quality legible, magnitude of a thumbnail image is 
enlarged, and it divides into two or more sheets, and may be made to indicate by the 
matrix, and you may make it display one sheet at a time on the LCD display 10 for the 
sample picture from which image quality differs in the way of coma delivery. 
[0098] Moreover, the main part control section 201 is equipped with the playback image 
generation section 222 which generates a playback image in order to reproduce the image 
recorded on the record image generation section 221 which generates the compression 
image for image recording, and a memory card 18 to the LCD display 10. in case a 
photography image is recorded. 

[0099] In a recording mode, if photography is directed with the shutter carbon button 9. 
after the main part control section 201 will perform a predetermined image processing to 
the image data incorporated after photography directions in the image memory 209, it 
generates the compression image for image recording, and memorizes it to a memory card 
18 with the index information (information, such as a coma number, exposure value, 
shutter speed, and compressibility K) about a photography image. 

[0100] The record image generation section 221 generates the image data of the 
compression image of the compressibility K which performed predetermined compression 
processing by JPEG (Joint Photographic Coding Experts Group) methods, such as 
two-dimensional DCT conversion and Huf&nan coding, to the photography image with 
which the image processing was performed in the frequency processing section 217 and the 
saturation processing section 218, and was set as it by the compressibility configuration 
switch 12, and records this image data on a memory card 18. 

[OlOl] Moreover, the playback image generation section 222 generates the photography 
image which should read image data from a memory card 18, and should indicate by 
playback at the LCD display 10. Since gamma amendment of the image recorded on the 
memory card 18 is done by gamma coefficient for monitors (= 0.55) If this record image is 
reproduced to the LCD display 10 as it is, since it will become the strong firm image 
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quality of contrast by the mismatch of the above-mentioned gamma coefficient and gamma 
coefficient for a LCD display (= 0.45), In case the playback image generation section 222 
generates the image for playback of a record image, it re-amends the gamma 
characteristics of a plaj^back image. That is, after the playback image generation section 
222 elongates the image data of the compression image by which reading appearance was 
carried out from the memory card 18, generates the image data for a display and performs 
gamma amendment to this image data by the gamma characteristics of gamma= 0.82, one 
by one- it is transmitted to VRAM210 and performs the playback display to the LCD 
display 10 of a record image. 

[0102] Next, the photography control in the recording mode of a digital camera 1 is 
explained. First, photography control when photography modes other than evening glow 
mode are set up is explained according to the flow chart shown in drawing 16 and drawing 
11 . 

[0103] Photography control mainly consists of viewfinder processing, exposure control, and 
an image processing. Viewfinder processing is processing which displays a photographic 
subject image on the LCD display 10, and enables it to check the contents of photography 
by looking. Adjustment of a suitable shutter speed is also performed in viewfinder 
processing. 

[0104] If a recording mode is set up by record / playback-mode setting mode 14, the 
photography mode set up by the photography mode setting switch 16 by the control section 
204 will be distinguished, and it will be initialized by the processing section to which the 
various parameters of the image processing corresponding to the photography mode 
concerned correspond. This parameter is a required processing parameter [ as opposed to 
each processing section of the firequency processing section 217 and the saturation 
processing section 218 to each circuit list of AGC-circuitSOSb and the WB circuit 207 which 
were mentioned above, and a gamma correction circuit 208 ]. 

[0105] Then, after the shutter speed Tv is set as initial value (1/128 (second)) (#2) and the 
gamma characteristics (property [ of drawing 10 ] **) of gamma= 0.45 are set up first ^4), 
exposure by CCD303 is started (#6). And if the predetermined exposure time (Tv=l / 128 
(second)) passed tit is YES at #8), after reading appearance of the picture signal picturized 
by CCD303 will be carried out (#10) and a predetermined image processing will be 
performed by a digital disposal circuit 308, and A/D converter 205 - a gamma correction 
circuit 208 (#12), it memorizes in an image memory 209 (#14). Immediately, reading 
appearance of the image data memorized in the image memory 209 is carried out to 
VRAM210, and it is shown in the LCD display 10 a monitor table (#16). 
[0106] Then, the brightness data of an image pick-up image is computed (#18), and it is 
distinguished based on this brightness data whether the shutter speed Tv is proper (#20). 
brightness data -- an image pick-up image " nine block B (l) • B (9) — dividing (referring to 
drawing 11 ) each block B " (- the average BV (i) of the pixel data of the color component 
of G (green) contained in every i) ti= 1, 2, - 9) at block B (0 is computed. And as compared 
with the threshold BVL of the high-level predetermined threshold BVH and a 
predetermined low level, it is distinguished [ elapsing tit being exposure over) and ] bright 
[ an image pick-up image ] on the whole in nine brightness data BV(l) -BV(9), respectively 
whether it is proper too tit is an exposure undershirt) darkly [ an image pick-up image ] on 
the whole. 

[0107] When an image pick up image is too bright on the whole or too dark, the shutter 
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speed Tv is judged to be unsuitable positive Gt is NO at #20), and the shutter speed Tv is 
changed into the hght and darkness of a photography image according to a condition (#22), 
and it returns to step #6 again in order to judge the propriety of the shutter speed Tv. That 
is, when an image pick-up image is too Gt is exposure over) bright on the whole, the shutter 
speed Tv is changed into a value smaU one step, and when an image pick-up image is too Gt 
is an exposure undershii-t) dark on the whole, the shutter speed Tv is changed into a value 
large one step, and returns to step #6. 

[0108] And if a repeat and the shutter speed Tv are set as a proper value in the loop of step 
#6-#22 Gt is YES at #20), then if it is distinguished whether a change in photography mode 
was made in the meantime (#24) and photography mode is changed Gt is YES at #24), a 
modification setup will be carried out at the processing section to which the various 
parameters of the image processing corresponding to the photography mode after 
modification correspond (#26). On the other hand, step #24 are skipped if photography 
mode is not changed Gt is NO at #22). 

[0109] Then, if the shutter carbon button 9 is pushed, it is distinguished whether the 
release switch was turned on (#28) and the release switch is not turned on Gt is NO at #28), 
it will be in return and a release standby condition step #2 (loop of #6-#28). 
[Olio] In CCD303, since a firame image is captured by every 1/30 (second), processing of 
above-mentioned step #6-#28 is performed for every frame image, it increases or decreases 
the shutter speed Tv one step at a time from initial value, and adjustment of the shutter 
speed Tv is performed to viewfiinder processing and coincidence. In addition, when the 
shutter speed Tv is changed into the large value in updating by loop processing of step 
#6-#28 and 1/30 (second) is exceeded, the shutter speed Tv of step #22 is fixed to 1/30 
(second), and the gain adjustment of AGC-circuit 308b in a digital disposal circuit 308 is 
performed. But when photography mode is set as night view mode or slow synchro mode, 
the gain adjustment of AGC-circuit 308b is forbidden. 

[01 11] In a release standby condition, if the shutter carbon button 9 is pushed and a 
release switch is turned on Gt is YES at #28), after the predetermined shutter speed Tv is 
set up (#30), exposure control will be performed (#32, #34). And after the predetermined 
exposure time Tv passes and exposure is completed Gt is YES at #34), reading appearance 
of the picture signal is carried out from CCD303 (#36), and the predetermined image 
processing according to the photography mode set up by a digital disposal circuit 308, A/D 
converter 205 - a gamma correction circuit 208, the frequency processing section 217, and 
the saturation processing section 218 is performed (#38). 

[0112] An image processing here predetermined [ according to photography mode ] is an 
image processing corresponding to the photography mode shown in the above-mentioned 
table 1. In addition, the characteristic image processing in each photography mode is as 
follows. 

[0113] (l) Since a canonical-mode canonical mode is the mode which makes standard 
image quality to a photography image, each processing is processed by the standard value. 
And the strength of the contents of processing is set up relatively on the basis of processing 
by this canonical mode by other photography modes. 

[0114] (2) A portrait mode portrait mode is the mode which mainly creates a person's 
portrait photograph, and since image quality with a hero's soft person which senses, comes 
out and looks beautiful is mainly required of a photography image, gradation amendment 
changes with the edge enhancement and gamma amendments by frequency processing to a 
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canonical mode. At a portrait mode, while the texture of the hair a person's hair is made 
not to be spoiled by performing gamma amendment by the weak gamma characteristics of 
contrast, a tune bearish [ the portion of a person's skin ] and smooth is made by changing 
the frequency characteristic so that addition mixing of the low-frequency component of a 
photography image and the high frequency component to which noise rejection was 
performed may be carried out. i 
[0115] (3) Since scenery mode scenery mode is the mode which mainly creates a scenery 
photograph arid there is a photographic subject far away, a focus is doubled with infinite 
distance and a photograph is taken. Moreover, since the visibility of the photogriaphy 
image of a distant view falls relatively with the resolution of CCD301, an image processing 
is performed so that it may become clearer image quality as compared with a canonical 
mode. In scenery mode, while performing gamma amendment by the strong gamma 
characteristics of contrast, it is finished by changing the frequency characteristic so that 
the high frequency component of the photography image concerned may be added to the 
original photography image and a high frequency component may be emphasized, so that a 
photography image may become clearly and clear. Moreover, the vividness of the color of a 
scenery photograph is raised by emphasizing saturation to a showy eye. 
[0116] (4) Night view mode night view mode is the mode which photos the person who 
mainly made the night view and the night view the background, and it makes a 
photography scene with low photographic subject brightness applicable to photography, so 
that it exceeds the exposure control range of a camera. The rate that the dark portion in a 
shadow screen occupies on such a photography scene is large, since flash plate 
luminescence is forbidden so that the ambient atmosphere of a night view moreover may 
not be spoiled in night view mode, the contrast of a dark portion is crushed, and it is 
smooth, and is easy to become sensibility, and the image quality fall of a dark portion 
becomes remarkable. Therefore, while employing the contrast of a dark portion efficiently 
by performing gamma amendment by the strong gamma characteristics of contrast in 
night view mode, the high frequency component of a dark noise is removed by changing the 
frequency characteristic so that addition mixing of the low-frequency component of a 
photography image and the high frequency component to which noise rejection was 
performed may be carried out, and the image quality fall of a dark portion is controlled. 
Moreover, the visibility of a night view photograph is raised by emphasizing saturation to a 
showy eye. 

[0117] (5) SUROSHINKUROMODO SUROSHINKUROMODO is the mode in which set it 
as a slow shutter and flash plate photography is performed, and only the point of the 
existence of flash plate luminescence difiTers from night view mode. For this reason, in an 
image processing, the same processing as the case in night view mode is performed. 
[0118] (6) A macro mode macro mode is the mode in which the main photographic subject 
of a flower, an insect, etc. is photographed close, clear [ in a photography image ] in a macro 
mode " and " clear " carrying out - a main photographic subject - freshly - ** " to be 
expressed is desired. Since such an image quality demand is similar with the image quality 
demand in scenery mode, the same image processing as scenery mode is made removing 
saturation processing also in a macro mode. In a macro mode, if saturation is emphasized 
too much, since the color of a main photographic subject will become unnatural on the 
contrary, the usual emphasis processing is performed by saturation processing. 
[0119] (7) Gray-scale mode grayscale mode is the mode which carries out the monochrome 
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expression of the color picture. For this reason, in grayscale mode, the same image 
processing as a canonical mode is performed by saturation processing except for the point 
of removing the color component of a photography image. 

[0120] (8) Sepia mode sepia mode is the mode which tones the color of a photography image 
in sepia or a specific dark reddish-brown color. It is similar with grayscale mode in that 
the color of a color picture is changed, and different firom grayscale mode in sepia mode at 
the point , which tones the color of a photography image in sepia or a specific dark 
reddish-brown color by saturation processing. 

[0121] (9) A solarization mode solarization mode is the mode in which a photography image 
is changed into a solarization image. Since a solarization image is a special effect image 
using the reversal property in the high-level field of gamma characteristics, except for 
gradation adjustment, the same image processing as a canonical mode is performed. 
[0122] In addition, although edge enhancement is made stronger than a canonical mode in 
scenery mode and a macro mode, you may make it attain simpUfication of processing with 
the gestalt of the above-mentioned implementation, as these modes also perform the same 
standard edge enhancement as a canonical mode. 

[0123] If return and an image processing predetermined by step #38 are performed to 
drawing 17 , the predetermined image data for record is generated in the record image 
generation section 221 (#40), this image data will be transmitted to a memory card 18, and 
record of an image pick-up image will be performed (#42). And photography actuation is 
ended by record to the memory card 18 of image data, and it returns to step #2 in order to 
perform the next photography. 

[0124] Next, photography control when the photography mode in evening glow mode is set 
up is explained according to the flow chart shown in drawing 18 . 

[0125] Evening glow mode is photography mode which makes an evening glow scene 
applicable to photography. In evening glow mode, while performing white balance 
adjustment which redness cut, the ambient atmosphere of evening glow is brewed by 
performing saturation adjustment so that the hue of a red network may be emphasized. 
Evening glow mode differs firom other photography modes in that WB adjustment value 
with which the image quality which a photography person imagines is acquired firom the 
image sample with which two or more image processings were performed with WB 
adjustment value of** is selectable. 

[0126] Therefore, in evening glow mode, processing which transposed step #38 to the 
processing of step #38-l-#38-ll shown in drawing 18 is performed in the flow chart of 
drawing 16 and drawing 17 . So, the following explanation explains additionally only the 
processing shown in drawing 18 . 

[0127] In evening glow mode, if photography is performed by CCD303 and reading 
appearance of the picture signal is carried out from CCD303 (#36), the picture signal will 
be inputted into the main part section 2 of a camera, after noise reduction processing and 
level adjustment processing predetermined in the signal-processing section 308 are 
performed. And the picture signal inputted into the main part section 2 of a camera is 
memorized in an image memory 209, after a pre image processing is performed in AID 
converter 205 - a gamma correction circuit 208 (#38-1, #38-2). That is, after a picture signal 
is changed into a digital signal with an A/D converter, level adjustment of black level is 
performed in the black level amendment circuit 206, and white balance adjustment is 
performed with standard WB adjustment value (for example, R/G=l, B/G=l) set up 
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beforehand in the WB circuit 207. Furthermore, image data is memorized in an image 
memory 209 temporarily, after gamma amendment is performed by standard gamma 
characteristics (refer to ** of drawing 10 ) in a gamma correction circuit 208. ' • 
[0128] Then, image data is coarsely sampled from an image memory 209, a thumbnail 
image is created, color adjustment is performed in this thumbnail image with WB 
adjustment value and the level adjustment value of No.l of the above-mentioned table 2, 
and the thumbnail image GS 1 as an image quahty sample is generated (#38-3). This 
thumbnail image GS 1 is transmitted to the predetermined storage region of >/RAM210 so 
that it may create the PUBYU image for image quality samples (#38-4). 
[0129]'Then, it is distinguished whether creation of a preview image was completed (#38-5). 
Since only the 1st thumbnail image SGl was created this time Gt is NO at #38-5), creation 
of return and the 2nd thumbnail image SG2 is performed to step #38*3, And if creation of 
the thumbnail image SG9 of No.9 is performed and this thumbnail image SG9 is 
transmitted to VEAM210 Gt is YES at #38-5), creation of a preview image will be ended 
and a preview image will be displayed on the LCD display 10 G-efer to #38-6 and drawing 

15). ■•• • 

[0130] Then, if selection of the desired thumbnail image SGi G= 1, 2, " 9) is decided by the 
photography person from the preview image displayed on the LCD display 10 (#38*7) 
Reading appearance of all the image data is carried out from an image memory 209 (#38*8), 
and WB adjustment and level adjustment are performed with the same adjustment value 
as WB adjustment and level adjustment which were performed to the selected thumbnail 
image SGi (#38-9). For example, selection of the thumbnail image SGl of No.l readjusts a 
white balance so that image data may be set to R/G=ml and B/G=l (that is, redness is 
strengthened like). 

[0131] Then, compression processing is made and the image data after WB readjustment is 
recorded on a memory card 18, after the color of a red network is emphasized by saturation 
adjustment processing (#38- 10, #38*11), while standard edge enhancement processing was 
performed by frequency processing (#40, #42). 

[0132] As mentioned above, in evening glow mode, the sample picture from which the 
ambient atmosphere of an evening glow scene differs with two or more WB adjustment 
values is created, and it indicates by the matrix at the LCD display 10, and since it enabled 
it to determine WB adjustment value of the final photography image which should be 
recorded when a photography person chose a desired sample picture from these sample 
pictures, the evening glow photograph which the photography person has imagined can be 
acquired. 

[0133] In addition, in drawing 7 , although he is trying to make an image memory 209 
memorize the photography image aft^er gamma amendment with the gestalt of the 
above-mentioned implementation temporarily, even if it arranges an image memory 209 in 
the latter part of A/D converter 205, or the latter part of the black level amendment circuit 
206 and performs WB adjustment of each sample picture in evening glow mode, and WB 
adjustment of the photography image for record in the WB circuit 207, it is good. In this 
case, the thumbnail image creation section 219 in the main part control section 201 and 
the preview image creation section 220 are omissible, and the main part control section 
201 is controlling the image processing of read-out of the image data from the pixel 
memory 209, the WB circuit 207, and a gamma correction circuit 208, and the transfer to 
VRAM210 of the image data from a gamma correction circuit 208, and they perform the 
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display to creation of a thumbnail image, and the LCD display 10 of a preview image. 
[0134] Moreover, with the gestalt of the above-mentioned implementation, while enabling 
a setup of two or more photography modes alternatively In the digital camera 1 which 
performs the image processing corresponding to the photography mode chosen to the 
photography image Although two or more image quality adjustment values are prepared 
and the photography person is made to choose a desired adjustment value from this inside 
in the mode in which the evening glow scenes imagined by the photography person differ 
like evening glow mode Even when two or more photography modes are not made 
selectable as a simpler configuration, two or more image quality adjustment values are 
prepared, and it is good even if a photography person is selectable in an image quality 
adjustment value. 

[0135] For example, when the LCD display 10 is made to indicate by the matrix two or 
more thumbnail images (namely, two or more thumbnail images with which contrast 
adjustments differ) with which gamma amendments differ when two or more gamma 
characteristics of a gamma correction circuit 208 are prepared and photography is 
performed and desired gamma characteristics are chosen from these sample pictures by 
the photography person, gamma amendment of a photography image is performed by the 
gamma characteristics, and you may make it make it record on a memory card 18. By this 
method, two or more sample pictures from which contrast differs to a photography image 
can be displayed, and a photography person can choose desired contrast now from that 
sample picture. 

[0136] If two or more result condition of the edge-enhancement processing and the 
noise-rejection processing in the frequency processing section 217, result condition of the 
saturation emphasis and the color rotation in the saturation controller 218, etc. are 
prepared and photography is performed by the same view, two or more sample pictures 
from which the result condition of frequency regulation or saturation adjustment differs 
are indicated by the matrix at the LCD display 10, and a photography person may enable it 
to choose a desired frequency-regulation value and a desired saturation adjustment value 
frt)m these sample pictures. 

[0137] and the mode in which a photography person can do image quality selection in 
consideration of the operability of a camera when enabling image quality selection by the 
photography person without forming photography mode in this way and the mode which 
cannot be done - a setup - possible " carrying out - image quality " only when the 
selectable mode is set up, it is good to be made to enable display of the sample picture of 
above-mentioned image quality, and selection of the sample picture. 
[0138] 

[Effect of the Invention] As explained above, according to this invention, perform an image 
processing with two or more mutually different characteristic values based on a 
photography image, and the image quality sample picture of two or more sheets is created. 
While displaying the image quality sample picture on a table means and making a desired 
image quality sample picture selectable by the photography person Since it was made to 
carry out the image processing of the photography image with the same characteristic 
value as the image quality sample picture when the image quality sample picture was 
chosen, the photography image of the image quality which a photography person imagines 
can be obtained. 

[0139] Moreover, when a setup of predetermined photography mode is enabled 
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alternatively and the photography mode concerned is set up, while creating two or more 
image quality sample pictures from a photography image Since the image quality sample 
picture is displayed and the photography person enabled it to choose a desired image 
quality sample picture For example, when the photography mode in which a suitable 
image processing is made according to the photography purposes for photography, such as 
a scenery photograph, a portrait photograph, and an evening glow photograph, is made 
selectable, A photography person*s image quality image can be reQected .to the 
characteristic image processing (for example, processing of contrast, saturation emphasis, 
etc.) in the photogi-aphy mode, and the photography image of more suitable image quaUty 
can be obtained in the photography mode concerned. 

[0140] Since the monitor of the image quaUty sample picture is carried out and it enabled it 
to set up a desired white balance adjustment value especially when a setup of evening glow 
mode was enabled and a photograph was taken in this photography mode, the evening 
glow image of the image which a photography person means can be obtained easily. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing ll It is the front view of the digital camera concerning this invention. 
[Drawing 2l It is the rear view of the digital camera concerning this invention. 
[Drawing 31 It is the plan of the digital camera concerning this invention. 
[Drawing 4l It is the bottom plan view of the digital camera concerning this invention. 
[Drawing 5] It is drawing showing the outline structure of image pick up circles. 
[Drawing 61 It is the front view showing the condition of having opened the power supply 
cell and the lid of a memory card wide. 

[Drawing 7l It is the block block diagram of the digital camera concerning this invention. 
[Drawing 8] It is the block diagram showing the circuitry of the frequency processing 
section. 

[Drawing 9] It is drawing showing the property of a level-conversion table. 
[Drawing lOl It is drawing showing the gamma characteristics of gamma amendment table. 
[Drawing 111 It is drawing showing each pixel data storage location of an image memory. 
[Drawing 12] It is drawing showing the gestalt of 1 operation of a digital low pass filter. 
[Drawing 13] It is drawing showing the gestalt of 1 operation of a digital high-pass filter. 
[Drawing 14] It is drawing showing the level-conversion property in coring processing. 
[Drawing 15] It is drawing showing the gestalt of the 1 operation of two or more thumbnail 
images by which it was indicated by the matrix in a LCD display. 

[Drawing 16] It is the flow chart which shows the photography control in a recording mode. 
[Drawing 171 It is the flow chart which shows the photography control in a recording mode. 
[Drawing 18l It is the flow chart which shows photography control peculiar to evening glow 
mode. 

[Description of Notations] 

1 Digital Camera 

2 Main Part Section of Camera 

201 Main Part Control Section (Display-Control Means) 

202 Reference Clock Generating Circuit 

203 Timing-Control Circuit 
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204 RTC 

205 A/D Converter 

206 Black Level Amendment Circuit 

207 WB Circuit 

208 Gamma Correction Circuit 

209 Image Memory (1st Storage Means) 

210 VRAM 

211 Switch Group 

212 Card I/F 

213 I/F for Communication Link 

214 Floor Line Control Circuit 

215 Brightness Judging Section 

216 Shutter Speed Setting Section 

217 Frequency Processing Section 

218 Saturation Processing Section 

219 Thumbnail Image Creation Section (Sample Picture Creation Means, 
Image-Processing Means) 

220 Preview Image Creation Section 

221 Record Image Generation Section 

222 Playback Image Generation Section 

3 Image Pick-up Section 

301 Macro Zoom Lens 

302 Image Pick-up Circuit 

303 CCD Area Sensor Qmage Pick up Means) 

304 Dimming Circuit 

305 Dimming Sensor 

308 Digital Disposal Circuit 

309 Timing Generator 

310 Switch Group 

4 Grip Section 

5 Flash Plate 

6 UP Switch (Image Selection Means) 

7 DOWN Switch (Image Selection Means) 

8 Elimination Switch 

9 Shutter Carbon Button 

10 LCD Display (Display Means) 

11 Floor Line Mode Setting Switch 

12 Compressibility Configuration Switch 

13 End-Connection Child 

14 Record / Playback-Mode Configuration Switch 

15 Lid 

16 Photography Mode Setting Switch 

17 Main Switch 

18 Memory Card (2nd Storage Means) 
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